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This dissertation investigates the nature of the Persian prosodic system. 
The analysis is based on data from the literature as well as on the results 
of research reported in this dissertation. Our research has led us to 
deviate from a number of positions in the literature. Starting from 
informal observations of spontaneous speech, experiments that built on 
these insights provided new data that have led to significant innovations 
in the conceptualization of Persian prosody. 
As a major departure from previous work, this study provides a new 
understanding of Persian word prosody. Every word pronounced in 
isolation has high pitch on one of its syllables, which prominence has 
generally been referred to as its ‘word stress’. In various accounts of the 
segmental and prosodic phonology of Persian, the prosodic structure is 
primarily, if not solely, understood in terms of the distribution of 
‘stressed’ (i.e. high-pitched) syllables. A wide range of relevant 
phenomena, like syllabification, epenthesis, syncope and gemination has 
received little or no attention, despite their direct dependence on the 
prosodic structure of words. However, rather than an a priori assumption, 
it must be an empirical question whether a language employs f0 features 
to mark stressed (i.e. metrically strong) syllables. Stress and f0 features 
are quite different phenomena. Stress is a position in the metrical 
structure of words, the leftmost or rightmost syllable of a foot (e.g. 
Liberman & Prince 1976, Hayes 1995), which may reveal itself in various 
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phonological and phonetic ways. Variation in f0 typically realizes tones, 
which are used by languages in strikingly different ways. The term ‘tone 
language’ is generally used to refer to languages that exploit tone to 
distinguish lexical morphemes or morphosyntactic functions, in the same 
way as vowels and consonants. Tone languages are abundant, for 
example, in East and Southeast Asia and Sub-Saharan Africa. 
Alternatively, tones may indicate discoursal meanings or prosodic 
phrasing, as amply illustrated by the intonation systems of most Indo-
European and Austronesian languages. Because current accounts of 
Persian prosody are strongly influenced by standard analyses of 
intonation in familiar European languages such as English and Dutch, 
they have largely been biased towards seeing f0 variations as a marker of 
prosodic domains like phonological word, phonological phrase, etc. 
Differently from previous work, this dissertation attempts to defend the 
view that Persian ‘stress’ is a tone, or accent, whose distribution happens 
to be fully incorporated in morphosyntax in the same fashion as a 
segmentally encoded particle would be. This means that, first, 
generalizations governing the distribution of accent make no reference to 
the metrical or prosodic structure (e.g. foot, phonological word, 
phonological phrase). Second, accented syllables are in no way 
determined in the lexicon, in the sense familiar from Lexical Phonology 
(Kiparsky 1982). 
By way of illustration, the prominence in the final syllable of Persian 
nouns, traditionally described as lexical stress, is assigned independently 
of the metrical structure of words, as shown in (1). While in both (1a) 
and (1b) the final syllable carries the accent, as shown by acute over 
vowels, the final syllable in (1a) and the antepenultimate syllable in (1b) 
are metrically strong. Parentheses indicate feet, with the metrically strong 
and weak syllables marked by ‘x’ and ‘.’, respectively, following Hayes 
(1995). As will be discussed in Chapter 5, Persian builds iambs (i.e. weak-
strong structure) from left to right, word-final open syllables left 
unfooted if they include the vowel [e]. 
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     (  x) 
     (.  x) 
(1)  a.  se.t  r    ‘setar (musical instrument)’ 
     (  x  ) 
     (.  x) 
   b. se.t .ré   ‘star’ 
Moreover, the final accent that is traditionally attributed to nouns is not 
confined to the lexical class N(oun), but is applied to any nominal 
expression, irrespective of its internal complexity, that functions 
syntactically as a single noun. Thus, nominalizations derived from clauses 
are accentually indistinguishable from lexical nouns, which fact makes accent 
a robust device to differentiate various types of nominalizations from 
verbal or sentential expressions in otherwise ambiguous segmental 
strings. This can be illustrated by the minimal pair in (2), where (2b) is an 
action nominal derived from the clause (2a). This observation will be 
developed in more detail in Chapter 3. 
(2)  a.  dar dél=e    ʃáb  set ré ʃemord-an. 
     in heart=EZ  night star   count.PST-3PL 
     ‘They counted stars in the heart of night.’ 
b. dar del=e   ʃab   set re ʃemord-án 
     in heart=EZ night  star   count.PST-MAS 
     ‘the act of counting stars in the heart of night’ 
The above features make Persian more like tone languages such as 
Somali, where tones are exclusively used for morphosyntactic markings 
(Hyman 2016), than a language like English, which may distribute its 
tones (pitch accents and boundary tones) with respect to prosodic 
domains (e.g. Pierrehumbert 1980) or Japanese where the distribution of 
tones is largely lexically specified (Kubozono 1993).  
The remainder of this chapter is organized as follows. Section 1.2 offers 
a genealogical and dialectal background on Persian, while §1.3 gives its 
basic segmental phonology. Section 1.4 explains the objectives of the 
study and outlines the chapters to come. 
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Persian is a member of the Southwestern group in the Iranian sub-
branch of the Indo-Iranian family, itself a branch of Indo-European 
languages. For the past two and a half millennia, Persian is documented 
from the Old Persian of the Achaemenids (c. 558–330 BCE), to the 
Middle Persian of the Sasanids (224–651 CE), and to New Persian (since 
the eighth century). It served as the lingua franca of West, South and 
Central Asia from the tenth to nineteenth century. The language is 
believed to have originated in the Iranian province of Fars, earlier Pars 
(Old Persian Parsa, Greek Persis). 
There are currently three major regional varieties of Persian: 1- The 
Persian of Iran, where it is officially referred to as Farsi (42 million 
speakers);1 2- The Persian of Afghanistan, called Dari (15.5 million 
speakers); 3- The Persian spoken in Tajikistan, called Tajik (6 million 
speakers) (Windfuhr 2009: 446).  
The dialect studied in this study is spoken in Tehran (also spelled as 
Teheran), capital of Iran, which is sometimes referred to as Modern 
Colloquial Persian. There are substantial differences between the spoken 
and the formal written Persian, with regard to lexical, phonological and 
morphosyntactic variations. While this investigation is mainly concerned 
with the spoken language, we will also consider data from written or 
literary styles where relevant or necessary. 
 
Persian has a quite symmetrical sound system consisting of 23 
consonants and six vowels as shown below. 
 
 
                                                          
1 The word ‘Farsi’ is an Arabic adaptation of the Persian ‘Parsi’, subsequent to the 
Muslim conquest of Persia, due to the lack of /p/ in Standard Arabic (until 1935, Iran 
was known as Persia in the Western world). 
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 Bilabial Labiodental Dental Alveolar Postalveolar Palatal Velar Uvular Glottal 
Plosive p b   t d       k g  ɢ2 ʔ  
Nasal  m      n           
Tap        ɾ           
Fricative   f v   s z ʃ ʒ     χ  h  
Affricate         ʧ ʤ         
Approximant            j       
Lateral         l           
 
 
 
A few remarks are in order about the Persian glottal stop. While the 
language has an optional glottal stop before word-initial vowels, which 
has no phonemic value, the inclusion of [ʔ] in the Persian phoneme 
inventory in classic works is mainly due to the large number of Arabic 
loanwords, where the Arabic glottal stop and the voiced pharyngeal 
fricative have merged to a glottal stop in Persian (e.g. Windfuhr 1979, 
Samareh 1985). It is also frequently noted that the Persian glottal stop 
has an unstable phonological status. Specifically, except in certain 
registers in which speakers adjust their pronunciation to the written 
language, the glottal stop tends to be replaced by a lengthening of the 
preceding vowel (e.g. [taʔne] > [ta:ne] ‘sarcasm’), or to disappear 
completely in final position (e.g. [tavaɢɢoʔ] > [tavaɢɢo] ‘expectation’).3  
In fact, the avoidance of [ʔ] is so common that some researchers, such as 
Lazard (1992), have asserted that the phoneme does not exist in Persian. 
More recently, Jahani (2005), based on an interview study, has suggested 
                                                          
2 This phoneme may alternatively be described as a voiced dorso-uvular fricative. See 
Mahootian (1997: 288) for more information.  
3 See Jahani (2005) for arguments in favour of the establishment of [a:] as a separate 
phoneme. 
6 | AN EVIDENCE-BASED NEW ANALYSIS OF PERSIAN WORD PROSODY 
that the Persian glottal stop, while being unstable, has a true phonemic 
status in certain phonological environments such as in word-medial CʔV 
sequences (e.g. [sorʔat] ‘speed’). 
It is widely assumed that Modern Persian vowels are distinguished by 
quality, either based on height (e.g. Samareh 1977, Pisowicz 1985) or on 
tenseness (Rahbar 2012). Most researchers have also noted that the 
contemporary vowels are not completely detached from the quantity 
system of Classical Persian. According to Lazard (1992: 17–19), in 
Modern Persian historically long vowels [  i u] are phonologically more 
stable than historically short vowels [a e o]. In particular, while [  i u] 
usually resist a change in their quality (with the exception of a pre-nasal 
raising of [ ] to [u] as in [ r m] > [ rum] ‘calm’), [a e o] may easily 
undergo quality alterations depending on the phonological environment. 
Thus, [a] may change to [e] before a syllable with [e] or [i] (e.g. [rasidan] 
> [residan] ‘arrive’), or [o] may assimilate to the [u] of the following 
syllable (e.g. [doruɢ] > [duruɢ] ‘lie’). Moreover, [a e o], but not [  i u], can 
appear as epenthetic vowels to break up impermissible clusters. Finally, 
according to acoustic studies, there is no systematic length difference 
between the two vowel groups, except for antepenultimate open syllables 
where [a e o] are phonetically shorter than [  i u] (Sokolova 1952). We 
will elaborate on Persian vowels in Chapter 5 where we discuss foot 
structure in the language. 
The syllable structure is (C)V(C), but word-final CC codas are allowed. 
Thus, initial clusters inherited from Middle Persian are broken up by the 
insertion of a vowel, either before the consonants or between them (e.g. 
*[brug] > [ab.ru] ‘brow’, *[br dar] > [ba.r .dar] ‘brother’, where dots 
mark syllable boundaries) (Windfuhr 2009: 450). Loanwords are 
routinely adapted to this pattern (e.g. [es.ke.let] ‘skeleton’, [ko.lup] ‘club’). 
Similarly, medial clusters are split by epenthesis both for those created in 
suffixation (e.g. bozorg+v r > [bo.zor.ga.v r], arʤ+mand > 
[ar.ʤo.mand]) and for loans or foreign names (e.g. [ .mes.ter.d m] 
‘Amsterdam’, [viniston]/[vineston] ‘Winston (cigarette)’). In fact, most 
previous works have included medial clusters in the syllable inventory of 
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the language, mainly because of their abundant appearance in 
compounds (e.g. ʃart+bandi > [ʃart.ban.di] ‘gambling’). Crucially 
however each component of a compound constitutes a separate 
phonological word in Persian, thus [rt] is in fact a word-final cluster. The 
phonological vs morphological word distinction will be discussed in 
more detail in several places in this dissertation. 
For a large number of (high-frequency) words with a final CC in their 
written form, the final C is not normally pronounced, unless under 
inflection or cliticization. This is usually the case for a final [t] when 
preceded by a fricative (e.g. [de.raxt] > [de.rax] ‘tree’, cf. [de.rax.t ] 
‘tree.PL’). The same happens to [r] after obstruents, which sequence is 
particularly common in Arabic loans (e.g. [fekr] > [fek] ‘thought’, cf. 
[fek.re] ‘thought.EZ’). 
  
It will first be useful to consider Ferguson’s (1957) characterization of 
Persian word prosody, which he started with the following passage: 
“A Persian word pronounced in isolation has one syllable of heavier 
stress than the others. When the word is used in a sentence, usually the 
same syllable is stressed or the word has no stressed syllable at all; rarely 
the stress is shifted, i.e. falls on a syllable other than the one stressed 
when the word is spoken alone. The syllable on which the stress falls 
when a given word is uttered in isolation is said to have ‘inherent’ or 
‘potential’ stress, or simply the WORD STRESS. It must be noted that this 
concept of word stress is essentially morphological. A statement of the 
type ‘The word X in Persian has (word) stress on the third syllable’ 
means in effect that the word X has two alternants, one with stress on 
the third syllable, one with no stress at all. If the word occurs with the 
stress on any other syllable, this indicates the presence of an additional 
morpheme of stress shift.” pp. 124–125 
The passage makes a number of important points around which we will 
structure our research. First, to continue the use of Ferguson’s term 
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‘stress’ for now, Ferguson appears to imply that Persian word stress is 
not obligatory on the surface, since it may disappear in some sentential 
contexts. For instance, he noted that verbs lose their stress in 
combination with non-specific objects and that any words following the 
interrogative word in Wh-questions are unstressed. The same position 
can be found in early works by native prosodists, who provided more 
examples of such unstressing contexts, such as after a narrow-focused 
constituent (Vahidian-Kamyar (2001) and references therein). This 
observation is important because if the word prominence is deletable, 
that compromises its obligatory status, which is usually considered to be 
a hallmark feature of stress (Hyman 2006). Observe that in a language 
like English stressed syllables are never affected by postlexical processes 
(Gussenhoven 2011). To date, however, no systematic experimental data 
exist to establish that the Persian stress is deletable. Chapter 2 presents 
production and perception data as evidence that the syllabic prominence 
at issue disappears in two putative contexts, post-focal domains and 
presupposed embedded clauses, to the extent that members of minimal 
pairs become homophonous. 
Second, Ferguson said that his conception of word stress is 
morphological. As he emphasized in a footnote to the above passage, 
‘word’ in his study is a morphological term and cannot always be 
equivalent to word in the orthographic or phonological sense. A reason 
for excluding orthographic criteria is that traditional Persian orthography 
shows inconsistencies in marking word boundaries. A given affix is 
orthographically joined to the stem in certain contexts and separated in 
others, even if its morphological and phonological characteristics remain 
the same. On the phonological score, he noted that while word 
boundaries in Persian tend to be marked by phonological junctures, 
there are many occasions that no clear juncture is audible and that, 
moreover, some stem-internal phonological junctures are not relevant 
for morphological analysis, notably Arabic loans with a stem-internal 
glottal stop. 
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There is thus one and only one stress per MORPHOLOGICAL WORD or 
simply WORD, which domain, as understood in Western scholarship on 
Persian, comprises a stem, whether simple, derived or compound plus 
inflectional affixes. Uninflected WORDs have final stress but non-final 
stress may be widely observed in inflected WORDs, given that verb 
inflectional prefixes pull the stress over to the initial syllable whereas 
inflectional suffixes leave the stress of the base intact. Due to 
homophony between inflectional and derivational affixes, stress carries a 
high functional load in distinguishing otherwise ambiguous WORD pairs 
(e.g. /xub-i/ [xú.bi] ‘you are good’ vs /xub-i/ [xu.bí] ‘goodness’; /na-
s z/ [ná.s z] ‘do not make!’ vs /na-s z/ [na.s  z]’ ‘discordant’). 
It emerges from Ferguson’s work that the Persian stress is governed by 
the morphology, with prosodic or metrical factors playing no obvious 
role. The morphological nature of Persian stress has received little 
attention in subsequent research. Most recent authors, who are informed 
by insights from Prosodic Phonology (Selkirk 1978, Nespor & Vogel 
1986), have assumed that the stress assignment in Persian WORDs is 
governed by the prosodic phrasing. 
Chapter 3 will serve two purposes. First, it aims to underscore the 
morphosyntactic nature of the Persian stress, in that generalizations 
governing the distribution of stress refer to morphosyntactic domains, 
never to prosodic domains. To support the idea, a wide range of word 
structures will be investigated, such as spontaneous formations or 
formations that involve syntax, which have rarely been studied. Second, 
the chapter demonstrates that stress is postlexical, meaning that it is 
assigned by the syntax, as opposed to by lexical-morphological rules. In 
so doing, Ferguson’s notion of WORD will be revised because, among 
other things, it fails to distinguish between prosodically bound 
morphemes that are syntactically independent and those that do not, 
both of which were referred to as ‘affix’ in his account. In particular, 
morphemes that are commonly described as verb inflectional affix 
constitute autonomous stressable domains in the same way as free forms 
do, thus blurring the traditional distinction between affix, word and 
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phrase for various verbal constructions, as far as stress patterns are 
concerned. The chapter will conclude that the Persian stress is in fact a 
tonal morpheme which is promiscuously distributed to mark the edges 
of the primary syntactic constituents of sentences, where it crucially 
distinguishes nominal from verbal elements. 
Chapter 4 presents an experimental evaluation of the hypothesis that the 
Persian word prosody is a postlexical phenomenon, by using a short-
term memory sequence recall task to measure the ‘stress deafness’ effect 
(Dupoux et al. 2001, Peperkamp et al. 2010). The idea is that if listeners 
of a given language perform poorly on reproducing the presentation 
order of series of word-like stimuli that minimally differ in the location 
of prosodic prominence (e.g. [númi] – [numí]), the language lacks lexical 
prosody. The results of the Persian participants are evaluated against two 
sets of baseline languages that unambiguously do (Dutch and Japanese) 
or do not (French and Indonesian) include prosodic information in their 
lexicon. The results support the prediction that Persian listeners are 
‘stress deaf’. 
Chapter 5 argues that, independently of the morphosyntactically 
governed tone that has been misanalyzed as stress, Persian does in fact 
have metrical stress in the sense of iambic foot structure. Supporting 
evidence comes from a number of foot-based segmental rules such as 
vowel deletion, insertion and assimilation, as well as from the durational 
patterns of vowels. 
Chapter 6 summarizes the main contribution of this dissertation and 
provides some final remarks.  
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A claim about Persian prosody that has frequently been made is that the 
word prominence disappears after the focus constituent (Eslami 2000: 
27, Sadat-Tehrani 2007: 136, Scarborough 2007: 21).4 To the best of our 
knowledge, no systematic experimental data are available to substantiate 
this position, while there has been a claim that pitch range compression 
after the focus does not neutralize contrastive positions of the word 
prominence (Abolhasanizadeh et al. 2012). The purpose of this 
contribution is to provide production and perception data as evidence 
that the word prominence is in fact removed after the focus as well as in 
certain presupposition constructions, to the extent that members of 
minimal pairs become homophonous. The chapter is organized as 
follows. Section 2.1.1 and §2.1.2 give an overview of word accent and 
provide minimal accent pairs, respectively. Constructions that putatively 
trigger deaccenting are addressed in §2.1.3 (focus constructions) and 
§2.1.4 (presupposition constructions). Section 2.2 reports the design and 
the results of a production experiment, while §2.3 does the same for a 
perception experiment. In §2.4 and §2.5, we present our discussion and 
conclusions, respectively. 
                                                          
4 This chapter is a slightly revised version of: Rahmani, H., Rietveld, T. & 
Gussenhoven, C. (2018). “Post-focal and factive deaccentuation in Persian”, Glossa: a 
journal of general linguistics, 3(1). 
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Although Persian word prominence has been described as “word stress” 
(e.g. Ferguson 1957, Windfuhr 1979, Mahootian 1997), recent 
experimental evidence shows that it is realized only through fundamental 
frequency (F0) (Abolhasanizadeh et al. 2012). Thus, in technical terms, it 
is an accent, a tone in a specific location, like the lexical (prosodic) 
prominence in Japanese and unlike the English stress, which is signalled 
by phonetic features other than just F0 (Beckman 1986). We will here 
use the term accent for the Persian word prominence. Phonologically, the 
Persian accent consists of a H tone.5 
Persian morphological words are accented on the final syllable without 
exception. By morphological word (henceforth MWORD) we mean both 
morphologically simplex words (consisting of a simple stem) and 
complex words, i.e. derived words (consisting of a stem plus some 
derivational affix(es)) and compounds (consisting of more than one 
stem). The hallmark of MWORDs is that they are treated as single units by 
inflectional rules. Thus, for example, Persian compounds are indivisible 
constructions whose components cannot be interrupted by inflectional 
markers or modal particles.6 Note that our definition of MWORD 
constitutes only major word classes like noun and adjective. Some 
grammatical word classes will be briefly discussed in §2.1.2. 
Three MWORDs are illustrated in (1), where (1a) contains a simple stem, 
(1b) a stem plus a derivational suffix, and (1c) a stem-stem compound. 
Each example is given in four lines. The first line gives the IPA 
transcription with morpheme boundaries. Suffix boundaries and clitic 
boundaries are shown by “-” and “=” respectively, whereas components 
of a compound are separated by “+”. The second line gives the prosodic 
representation. Phonological words (to be defined below) are marked by 
round brackets, while periods show syllable boundaries. Accent is 
                                                          
5 Persian has a small tonal inventory. In addition to the accent (H), there are two 
intonational boundary tones: L% for declaratives and Wh-questions, and (L)H% for 
yes/no questions. 
6 Chapter 3 provides a more precise account of morphological wordhood. 
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marked with an acute over vowels. The third line gives the morpheme-
by-morpheme gloss, when relevant. The fourth line gives the English 
translation. 
(1)  (a)  doxtar  
      (dox.tár)            
      girl           
   (b)  doxtar-une 
      (dox.ta.ru.né) 
      girl-DER 
      ‘girlish’ 
   (c)  doxtar+amme  
      (dox.tar)(am.mé) 
      girl+aunt 
      ‘cousin’ 
The position of the accent in a Persian MWORD always coincides with its 
right edge, regardless of the phonological word structure, with which 
MWORDs are pervasively non-isomorphic (cf. Nespor & Vogel 1986). 
The most obvious cue to phonological wordhood in Persian is 
syllabification (cf. Bijankhan 2005: 140–141, Hosseini 2014: 42). We 
therefore define the phonological word (henceforth PWORD) as the 
domain of obligatory syllabification, meaning that Maximum Onset 
Principle (Kahn, 1976) is applicable across its entire domain.7 This 
formulation leads to the generalization that a Persian PWORD 
corresponds to a simple stem plus its bound morphemes (an extension 
of this generalization will be given in §2.1.2, where we introduce clitics). 
Thus, while suffixes form a single PWORD with their stem on the left, as 
illustrated in (1b), the constituents of a compound form separate 
                                                          
7 Hosseini (2014: 39–44) has provided instrumental evidence which suggests that the 
phonological word domain derived by syllabification is also relevant for such prosodic 
effects as uninterruptibility and initial aspiration. First, it is unacceptable to put a pause 
in the middle of a PWORD, and second, PWORD-initial stops are significantly more 
aspirated than non-initial stops.  
16 | AN EVIDENCE-BASED NEW ANALYSIS OF PERSIAN WORD PROSODY 
PWORDs, as shown in (1c). However, in all of (1a, b, c), there is only one 
accented syllable, the final syllable of the MWORD.8, 9 
The final accent pattern is not affected by the length and internal 
complexity of the MWORD (cf. Vahidian-Kamyar 2001). Thus, the 
reduplicated compound [doxtar+amme+moxtar+ammé] ‘cousin and 
stuff’, a single MWORD realized as four PWORDs, receives only one 
accent on its final syllable.10 Moreover, the alignment of accent to the 
right edge of MWORD is fixed, meaning that it is not possible to accent 
the first constituent of a compound, say, not even if it is narrowly 
focused (see §2.1.3 for more discussion on this). 
Before moving on, a remark should be made about two types of 
syllabification in Persian. Obligatory syllabification takes place in the 
PWORD domain, as stated above. Optional resyllabification occurs (e.g. in 
fast speech) across PWORDs, to the extent that all PWORDs within a 
sentence-size utterance can be syllabified together (cf. Hosseini 2014: 
43).11 Thus, the compound in (1c) may be pronounced as 
[dox.ta.ram.mé]. Variations in syllabification in no way affect the position 
of accent. That is, a compound is always accented on the final syllable, 
regardless of its syllabification. 
                                                          
8 While for most compound structures, internal constituents are independent PWORDs, 
exceptions to this generalization are not uncommon, in particular for frequently-used 
compounds with idiosyncratic meaning. For example, [gerd+  b] (round+water) 
‘whirlpool’, is one PWORD as evidenced by the fact that it is obligatorily syllabified as 
[ger.d  b]. 
9 The observation that PWORDs in Persian are syllabification domains and that the 
constituents of compounds are assigned PWORD status has been observed to be the 
case for many languages, like Greek, Turkish and German (Nespor & Vogel 1986). 
10 In this type of nominal reduplication, which is sometimes referred to as “echo 
reduplication”, the first segment of the base (here the compound noun [doxtar+amme] 
‘cousin’) is replaced by [m] or [p] in the reduplicant. Echo reduplications are used to 
express a wide range of meaning such as generality or multiplicity of entities. They are 
spontaneously and productively formed in everyday use. The idea that echo 
reduplications are single MWORDs is supported by the fact that they are indivisible 
constructions and their syntactic behaviour is the same as that of the simplex nouns 
(Ghaniabadi et al. 2006). 
11 Hosseini (2014: 42) describes this optional resyllabification as a post-lexical process 
comparable to post-lexical liaison in French and many other languages. 
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The location of accent has been generally recognized as highly 
contrastive in Persian, in that it contributes to distinguishing between 
morphosyntactically different utterances (Ferguson 1957, Lazard 1992: 
38, Vahidian-Kamyar 2001). An important source of these contrasts is a 
closed set of morphemes which are integrated into a single PWORD with 
a morphological host on their left. While these cliticizing morphemes are 
similar to suffixes in their lack of prosodic autonomy, they differ from 
suffixes in that they are syntactically independent units (cf. Ghomeshi 
1996: 8, Kahnemuyipour 2003: 345). In fact, they have a variety of 
functions that represent positions in the syntactic phrase, like auxiliaries, 
pronouns, conjunctions and focus governing morphemes. We refer to 
them as clitics, because they fulfil classic criteria for clitichood, such as 
not being particular about the word class of their host and failing to 
exhibit arbitrary gaps in their combinations with their host (Zwicky & 
Pullum 1983). 
Crucially, since clitics, unlike suffixes, fall outside the morphological 
domain of the host, they are not assigned accent, causing the accent on 
the MWORD-plus-clitic combinations to remain on the final syllable of 
the MWORD.12 
The functional load of accentual contrast associated with clitics is 
extremely high at the level of PWORD. Two types of PWORD-level 
minimal pairs can be distinguished in terms of their morphosyntactic 
structure. First, segmentally identical MWORDs and MWORD-plus-clitic 
sequences contrast for the location of accent. The minimal pair in (2a) 
illustrates the contrast between a simple MWORD and a simple MWORD-
plus-clitic, whereas (2b) gives the contrast between a derived MWORD 
and a simple MWORD-plus-clitic combination. Most clitics are 
homophonous with suffixes. 
 
                                                          
12 For the sake of clarity, we do not use the term MWORD for unaccented syntactic 
elements like clitics, reserving the term for major word classes as noted in §2.1.1. 
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(2)  (a)  v net       v n=et 
      (v .nét)      (v  .net) 
      pickup      bathtub=PC.2SG 
               ‘your bathtub’ 
   (b)  xub-i       xub=i 
      (xu.bí)      (xú.bi) 
      good-NMLZ    good=COP.PRS.2SG 
      ‘goodness’    ‘you are good’  
Given that accentual contrasts of the sort just described arise from a 
difference in morphosyntactic structure, there are potentially countless 
numbers of minimal pairs of MWORD and MWORD-plus-clitic 
combinations in the language, especially in cases where suffixes are 
productive. An example of a highly productive suffix is the (colloquial) 
referential marker [-e] which is homophonous with the 3SG copula clitic 
[=e]. Thus, the referential nominal construction N+[-e], which is an 
MWORD, forms an accentual minimal pair with the predicate nominal 
construction N+[=e], which is an MWORD-plus-clitic, where the N slot 
can be filled by any noun/adjective of the language. 
In the second type of minimal pairs, the members are both MWORD-
plus-clitic sequences. This situation arises in colloquial Persian only, 
since in such minimal pairs one member has undergone some 
morphophonological modification which only occurs in colloquial 
language. Specifically, some clitics have a particularly close relation to 
their MWORD host, as evidenced by the deletion of their initial vowel 
after a MWORD ending in vowel other than [e], thus resolving a potential 
vowel hiatus by the loss of a syllable. An example is the 1SG possessive 
clitic [=am] as in [labu] + [=am] → [labu=m] [labúm] ‘my cooked beets’. 
A MWORD-final [e] is deleted in preference to the initial vowel of the 
clitic, as shown in (3a), whereby the accent appears on the vowel of the 
clitic (Ferguson 1957: 128).13 These forms contrast with segmentally 
                                                          
13 Chapter 5 will provide an alternative explanation for the loss of a word-final [e] in 
cliticization. 
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identical MWORD-plus-clitic forms in which the MWORD ends in a 
consonant. 
(3)  (a)  x le=am → x lam      x l=am 
      (x .lám)           (x  .lam) 
      aunt=PC.1SG         mole=PC.1SG 
      ‘my aunt’           ‘my mole’ 
   (b)  bord-e=am → bordam    bord-am 
      (bor.dám)          (bór.dam) 
      take.PST-PP=COP.PRS.1SG    take.PST-1SG  
      ‘I have taken’         ‘I took’     
The pair in (3b) illustrates the contrast between past and perfect verb 
forms. Since the perfect form consists of the past stem plus the participle 
suffix [-e] plus the copula clitic, all perfect forms minimally contrast with 
past forms which consist of past stem plus the person suffix. Verb 
person suffixes behave like clitics in that they fall outside of the accent 
domain. Thus, these two verb systems are only distinct by the accent in 
colloquial Persian.14 In formal/literary Persian the perfect forms are 
written as their underlying form and are pronounced as such. That is, the 
formal/literary equivalent of [bordám] is [bordéam]. 
In our experiment, we will use both types of minimal pairs that are 
formed at the level of PWORD, exemplified above in (2) and (3) 
respectively. We will now move on to discuss two contexts that have 
been claimed to delete accent, the focus and presupposition 
constructions. 
 
As in many languages, the variation in the focus of the sentence has 
intonational effects in Persian. Any MWORD in the sentence can be 
intonationally marked for focus, unless the MWORD is structurally 
                                                          
14 Note that this accentual contrast does not hold between 3SG forms of past/perfect 
since these forms have zero person marking (e.g. [bord-e] ‘take.PST-PP.3SG’ vs. [bord] 
‘take.PST.3SG’). 
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unaccented within the sentential construction.15 Variation in the focus of 
the sentence is illustrated for the subject-object-verb (SOV) structure in 
(4), which uses a question/answer paradigm. The size of the focus 
constituent is indicated by square brackets. The response in (4a) 
illustrates focus for the whole sentence. The responses in (4b) to (4d) 
illustrate focus on the subject, the object and the verb, respectively. In 
the response given in (4e), the subject and the object are both focused. 
The response in (4a) may be referred to as “neutral focus” in the sense 
that no constituent in the sentence is informationally more prominent 
than any other. All other responses, i.e. (4b) to (4e), can be seen as 
instances of “non-neutral focus”.16 
(4)   lm n  jun n=o   bord. 
   Germany Greece=OM beat.PST.3SG 
   ‘Germany beat Greece.’ 
a. What happened?            [ lm n jun n=o bord]FOC  
b. Who beat Greece?           [ lm n]FOC jun n=o bord  
c. Who did Germany beat?         lm n [jun n]FOC =o bord  
d. What did Germany do to Greece?    lm n jun n=o [bord]FOC 
e. Who beat whom?            [ lm n]FOC [jun n]FOC =o bord 
Figure 2.1 gives the F0 contour of the responses in (4a–4e), pronounced 
by a male speaker. As is obvious, post-focal constituents have a highly 
reduced F0 range. This has been widely observed in previous literature 
                                                          
15 Persian is generally described as an SOV language, while allowing a great degree of 
rearrangements for pragmatic purposes. Crucially, post-verbal arguments and adverbials 
are structurally unaccented elements, and cannot be prosodically marked for focus 
(Sadat-Tehrani 2007). As an exceptional case, Sadat-Tehrani (2007: 138) observes that 
within “motion constructions”, which involve predicates meaning ‘go’, ‘come’, etc., 
post-verbal elements are structurally accented and can also be prosodically focused. 
16 Example (4e) is a case of “double focus” (Scarborough 2007: 27). While the “single 
focus” examples (4a) to (4d) focus the answer to wh-questions containing one wh-
expression, the question to which (4e) is an answer contains two wh-expressions. We 
have no indication that this distinction affects the phonology of focused constituents in 
Persian. 
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on Persian prosody (e.g. Mahjani 2003, Sadat-Tehrani 2007, Scarborough 
2007), and been systematically studied by Taheri & Xu (2012), who 
described Persian as a Post Focus Compression (PFC) language. There is also 
evidence that the presence of PFC is the most robust perceptual cue for 
focus (Taheri et al. 2014), a point that will be discussed more in §2.4.2. 
The F0-lowering effect on the post-focal constituents is so significant 
that many researchers on the topic have claimed that the post-focal 
materials lose their accent to the extent that minimal accent pairs 
become homophonous (e.g. Eslami 2000, Vahidian-Kamyar 2001), 
although these researchers reported no experimental data. The idea that 
constituents become deaccented after the focus, however, has been 
challenged by the experimental evidence in Abolhasanizadeh et al. 
(2012). We will turn to this issue in §2.1.5. 
Another point evident from Figure 2.1 is that pre-focal MWORDs retain 
their accent, even if they are discourse-given, i.e. mentioned in the 
context question. Thus, responses in panel (a), where the whole sentence 
is focused, and in panel (d), where only the final MWORD is focused, 
have similar F0 shapes, although the MWORDs [ lm n] ‘Germany’ and 
[jun n] ‘Greece’ are both given in the immediate context related to the 
latter. Moreover, when there are two focused MWORDs in the sentence 
(as in the response in panel (e)), the F0-compression starts after the 
second MWORD. The F0 shape of the response in panel (e) is thus 
comparable to that of in panel (c), where only the second MWORD is 
focused. 
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Figure 2.1 F0 contours for the SOV structure [ lm n jun no bord] ‘Germany beat Greece.’, 
spoken by a male speaker in response to What happened? (panel (a)), Who beat Greece? (panel (b)), 
Who did Germany beat? (panel (c)), What did Germany do to Greece? (panel (d)), and Who beat whom? 
(panel (e)). 
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The minimal constituent for intonational marking of focus is the 
MWORD as noted before. Strikingly, a PWORD that is contained inside a 
MWORD cannot be intonationally marked for focus. For instance, the 
compound [f rsi + zab  n] ‘speaker of Persian’, a single MWORD 
expressed as two PWORDs, is ambiguous between focus on the first 
member, on the second member, and on the whole construction, as 
shown in (5). However, these three focus domains may be distinguished 
by phonetic cues other than F0, as suggested by informal observation.17 
(5)  (a)  [f rsi + zab n]FOC 
      (f r.si)(za.b  n) 
      Persian+language 
      ‘speaker of Persian’ 
   (b)  [f rsi]FOC + zab n          
      (f r.si)(za.b  n)         
   (c)  f rsi + [zab n]FOC 
      (f r.si)(za.b  n) 
In addition to the possible phonetic effects of focus size, there have 
been two further distinctions that have been considered as sources of 
systematic phonetic variation. First, it has been noted that focused 
constituents have a relatively high F0 (e.g. Sadat-Tehrani 2007, Taheri & 
Xu 2012). In particular, Scarborough (2007) suggested that the accent for 
focus is part of the phonological representation, resulting from a H^ 
(superhigh) tone, as opposed to the neutral H tone. The evidence that we 
present in the current study suggests that there is no phonological 
difference between the accent for focus and the neutral accent, and that 
                                                          
17 A similar case has been reported for French Noun+Adjective sequences by 
Hamlaoui et al. (2012), as noted by an anonymous reviewer. Hamlaoui et al. (2012) 
argued that prosodic phrasing might be a factor in the French data. The same may well 
be true for Persian. For instance in (5b) the focus constituent, i.e. the first component 
of the compound, may form an independent prosodic phrase manifested with a 
relatively high degree of strengthening and a strong pause between the components of 
the compound. This process has no effect on the distribution of accent, given the 
morphosyntactic requirement that the right edge of the MWORD, i.e. the compound as a 
whole, be accented. 
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F0-raising for focus can be attributed to paralinguistic speaker strategies. 
Second, focus type has been claimed to have an effect. The 
question/answer pairs in (4) illustrate presentational focus, a term that has 
been used for information provided by the speaker in reply to the 
hearer’s request, either overt or implied. Previous studies about Persian 
focus have also been concerned with other types of focus, in particular 
contrastive focus, which relates the focus constituent to a restricted set of 
alternatives (cf. Gussenhoven 2008). In her syntactic approach to Persian 
focus, Karimi (2005: 132) claimed that contrastive focus and 
presentational focus show different prosodic realization, although she is 
not clear as to exactly what the difference is.18 We are not aware of any 
experimental study that systematically compares intonational effects of 
presentational focus and contrastive focus in Persian, but the existing 
data do not indicate any obvious intonational differences between these 
focus types (Vahidian-Kamyar 2001, Mahjani 2003, Scarborough 2007).  
 
Persian has certain constructions that are semantically related to focus 
and which have similar intonational effects. Scarborough (2007) has 
described them as “focus-like” constructions which are triggered by 
certain syntactic contexts or are determined by the lexical semantics of 
particular items. She notes that the prosody of these constructions 
resembles the prosody of focused constituents, as they are “marked by a 
high pitch accent and followed by deaccenting” (Scarborough 2007: 28). 
Examples are wh-questions, negation constructions and clausal 
complements of certain predicates such as [dunestan] (realized as 
[d nestan] in formal styles) ‘to know’. Here we limit our discussion to 
the latter. 
                                                          
18 Karimi (2005) describes that Persian contrastive focus and presentational focus (or 
“information focus”, in her terminology) are prosodically distinguished in that the 
former, unlike the latter, carries a “heavy stress”. She does not however clarify the term 
“heavy stress” (see also footnote 20). 
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Scarborough observed two intonation patterns in the pronunciation of 
sentences containing complement clauses, exemplified in (6), where 
complement clauses are in brackets.19, 20 
(6) (a) m darbozórg  mídune     [(ke)  n n se    reside]. 
    Grandmother DUR.know.3SG that pineapple.REF ripen.PP.3SG 
    ‘Grandmother knows that the pineapple has ripened.’ 
  (b) m darbozórg  migé     [(ke)  n n sé    residé]. 
    grandmother  DUR.say.3SG that pineapple.REF ripen.PP.3SG 
    ‘Grandmother says that the pineapple has ripened.’ 
The author argues that while (6b) follows the neutral intonation of 
Persian declaratives in the sense that all MWORDs are accented, in (6a) 
the verb form [midune] ‘she knows’ is pronounced as if it was focused, 
since the MWORDs in the complement clause are deaccented, even 
though speakers produced this intonation in a contextless reading. 
Scarborough suggested that this “focus-like” pronunciation might be due 
to an “obligatory semantic focus” as triggered by the lexical semantics of 
a particular verb class, of which the verb [dunestan] ‘to know’ is an 
example. She provided no further explanation of this observation. We 
also refer the reader to Sadat-Tehrani (2007: 129) on these effects for 
verbs meaning ‘to forget’, the only other reference to this phenomenon 
in the literature as far as we are aware. 
The semantic contrast between the main verbs in (6a) and (6b) may 
remind us of a traditional distinction between two classes of clause-
taking verbs, factives (e.g. know, realize, regret) and non-factives (e.g. say, 
believe, think). Factive verbs presuppose the truth of their complement 
                                                          
19 The non-final position of accent in the verb form [mídune], which is a syntactically 
complex element (cf. Kahnemuyipour 2003: 345), is irrelevant to our discussion. The 
verbal accentuation will be discussed in detail in Chapter 3. 
20 There have been some characterizations of sentential accent that require comment. 
Many researchers have described the final accent within a Persian sentence as more 
prominent than others, referring to it by such terms as “nuclear accent”, “sentence 
stress”, etc. The basis for these claims is unclear to us. There is no indication that the 
phonology of the language distinguishes, for example, between the four accents in (6b). 
In our view all accents at the phrase/clause level are equal. 
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clause while non-factive verbs do not (Kiparsky & Kiparsky 1970). For 
example, in she knows that the cat is in the garden, the speaker presupposes 
that the cat is in the garden, while in she says that the cat is in the garden, 
there is no such requirement (Crystal 2008: 184). 
We will refer to deaccented clausal complements of factive verbs as 
presupposed clauses. In (6a), where the embedded clause is deaccented, the 
ripeness of the pineapple is presupposed, while no such presupposition 
is present in the accented clausal complement of (6b). While we do not 
deny that in an out-of-the-blue context clausal complements of factive 
verbs are more likely to be deaccented as suggested by Scarborough’s 
data, they can be accented under specific discourse conditions, 
specifically when they contain non-presupposed information.21 Example 
(7) may be spoken in reply to What is the latest news from the World Cup? In 
this context, the complement clause does not convey presupposed 
information in the sense discussed above. 
(7)  mídunam    [ lm  n  jun  n=o   bórd].  
   DUR.know.1SG Germany Greece=OM beat.PST.3SG 
   ‘I know (that) Germany beat Greece.’ 
Crucially, the main verb [midunam] does not merely express factivity, but 
is used to indicate that the information in the complement clause is only 
a partial answer to the question, a meaning which has been categorized 
as non-exhaustive focus by Elordieta & Irurtzun (2010). We may paraphrase 
(7) as follows: 
“I am not in a position to give a full answer to your question. But here is 
a relevant fact which I do know: Germany beat Greece.” 
A syntactic correlate of the distinction between the non-exhaustive 
complement clause (7) and the presupposed one in (6a) is that only the 
                                                          
21 It has widely been observed that English factive predicates may take non-
presupposed (asserted) complements in certain contexts (e.g. Hooper & Thompson 
1973, Simons 2007). 
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non-exhaustive one allows preposing, as illustrated in (8).22 When this 
happens, the (normally factive) verb loses its accent. 
(8)  [ lm  n jun  n=o bórd] midunam. 
   ‘Germany beat Greece, I know.’ 
These observations are of practical relevance to our experiment. The fact 
that clausal complements of factive verbs can be accented as well as 
deaccented depending on the meaning makes them suitable as stimuli in 
our experiment. 
  
Abolhasanizadeh et al. (2012), using both production and perception 
data, have shown that while the F0 range of their target minimal pairs is 
considerably reduced after the focus, the tonal structure remains intact, 
as reflected in above-chance identification of the post-focal items by the 
listeners. Thus, the accentual difference between the MWORD [t béʃ] and 
the MWORD-plus-clitic [t  b=eʃ] was preserved in the post-focal context 
in (9). 
(9)  (a)  [un]FOC t béʃ=e.    
      that  Tabesh=COP.PRS.3SG                  
      ‘That is Tabesh.’ 
   (b)  [un]FOC t  b=eʃ=e. 
      that  loll swing=PC.3SG=COP.PRS.3SG 
      ‘That is his/her loll swing.’ 
Our interest in the present study is to reconsider this issue. We believe 
that the validity of the data used by Abolhasanizadeh et al. (2012) is 
questionable. In fact, the status of focus is unclear in their production 
design, which in turn yielded the stimuli for their perception experiment. 
They used a reading task in which the intended focused elements were 
printed in bold letters. Since there was no question/answer paradigm, it 
                                                          
22 This phenomenon is comparable to the English “Slifting (Sentence lifting) 
construction” (Ross 1973). 
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is unclear how each speaker interpreted information status of the bold 
elements in the text. It is possible that at least some speakers 
pronounced the bold items merely in a more emphatic way, i.e. with 
more acoustic energy. This is important because emphasis, unlike focus, 
does not create post-focal deaccenting in Persian (we will provide more 
information on the distinction between focus and emphasis in §2.4.3). 
This consideration motivated us to replicate Abolhasanizadeh’s study 
with a more realistic elicitation task and a larger corpus. The specific 
objective of our study was thus to determine whether Persian words 
undergo deaccentuation. We investigated this question through the use 
of two experiments, a production experiment and a perception 
experiment. 
In order to place the investigation in a wider perspective, we decided to 
include different putative deaccenting contexts in our corpus. As target 
items, we used two minimal pairs with different morphological 
structures. The target minimal pairs were each examined in the context 
of the two types of information structural configurations, namely 
contrastive focus and factive verb construction described above in §2.1.3 
and §2.1.4. 
 
We conducted a production experiment to gather phonetic data on the 
realization of accentual contrasts in Persian. The strategy of the 
experiment was to have speakers pronounce a set of pre-designed 
sentences in different information structure contexts. In the current 
study, we are only concerned with measures of fundamental frequency 
(F0). 
 
We built up a corpus of sentences featuring two minimal pairs as target 
items, given in Table 2.1. The first pair is a contrast between a simple 
noun and a noun-plus-clitic, while the second pair illustrates a contrast 
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between two verb forms.23 Target items that are initially accented are 
referred to as initial accent condition, while those with final accent are 
referred to as final accent condition. 
Table 2.1 The minimal pairs as target items used in the experiment. 
 First member 
(initial accent) 
Second member 
(final accent) 
1st pair 
t  b=eʃ 
loll swing=PC.3SG 
‘his loll swing’ 
t béʃ 
proper name 
‘Tabesh’ 
2nd pair 
díd-an 
see.PST-3PL 
‘they saw’ 
did=án 
see.PP=COP.PRS.3PL 
‘they have seen’ 
 
We constructed four carrier sentence structures, each corresponding to 
one of the possible combinations of the two minimal pairs 
([t  beʃ/t béʃ], [dídan/didán]) and the two information structural 
configurations (contrastive focus, factive verb construction). The carrier 
sentences were designed in such a way that they provide the minimal 
context required to cover all experimental conditions in which they were 
used. Table 2.2 gives the structure of the corpus. There were three 
experimental conditions for focus, (1) neutral (out-of-the-blue 
pronunciation), (2) focal (the target item is contrastively focused), and (3) 
post-focal (the MWORD preceding the target item is contrastively 
focused). For factive verb construction, there were two experimental 
conditions, (1) non-presupposed (the target item is part of a non-
presupposed complement clause) and (2) presupposed (the target item is 
part of a presupposed complement clause). 
 
 
 
                                                          
23 The first minimal pair, i.e. [t  beʃ/tɒbéʃ] is the same as that used in Abolhasanizadeh 
et al. (2012). 
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Table 2.2 The structure of the corpus used in the experiment. 
Information structural 
configuration 
Target pair 
Carrier sentence (X denotes 
the target word) 
Contrastive focus 
(neutral/focal/post-focal) 
[t  beʃ/t béʃ] 
‘his swing/Tabesh’ 
un X=e 
‘That is X.’ 
Contrastive focus 
(neutral/focal/post-focal) 
[dídan/didán] 
‘they saw/ 
they have seen’ 
unɒ X=eʃ 
‘They X it.’ 
Factive verb construction 
(non-presupposed/ 
presupposed) 
[t  beʃ/t béʃ] 
‘his swing/Tabesh’ 
midunam X=e 
‘I know (that) this is X.’ 
Factive verb construction 
(non-presupposed/ 
presupposed) 
[dídan/didán] 
‘they saw/ 
they have seen’ 
midunam X=eʃ 
‘I know (that) they X it.’ 
 
Within the carrier sentences, the target items had a cliticized form, i.e. 
X=e for the structures involving the minimal pair [t  beʃ/t béʃ], and 
X=eʃ for the structures with the minimal pair [dídan/didán], which 
makes them all part of trisyllabic PWORDs that contrast in having the 
accent on the antepenultimate syllable (for initial accent target items) or 
on the penultimate syllable (for final accent target items). The motivation 
to use a PWORD-final unaccented syllable in all cases was to avoid local 
phrase-final effects on the realization of the target syllables. 
To elicit the desired experimental conditions, carrier sentences were 
preceded by a context sentence, with which they formed mini-dialogues. 
This resulted in 12 mini-dialogues for focus and eight mini-dialogues for 
factive construction (see Table 2.3 for examples; all mini-dialogues are 
given in Appendix 1). Example mini-dialogues, which were different 
from the test materials, were provided to the speakers to practice each 
condition before the actual recording. There were three example 
dialogues for focus and two example dialogues for factive construction, 
which were recorded by two male speakers different from the test 
speakers. 
 
CHAPTER 2: PERSIAN ACCENT IS DELETABLE | 31 
 
Table 2.3 English translations of the mini-dialogues that were used to elicit experimental 
conditions for the target item [t béʃ]. 
Contrastive focus 
Neutral 
A: What happened? 
B: That is Tabesh. 
Focal 
A: Is that Ahmadi? 
B: That is Tabesh. 
Post-focal 
A: Is this Tabesh? 
B: That is Tabesh. 
Factive verb 
construction 
Non-
presupposed 
A: Have you heard about the new 
teacher? 
B: I know he is called Tabesh. 
Presupposed 
A: He says his name is Tabesh but I 
don’t think so. 
B: I know he is called Tabesh. 
 
 
Eight speakers took part in the experiment, four male and four female, 
aged from 27 to 37. They were native speakers of Standard Persian, all 
with university education. Informed consent was obtained from each 
participant. 
 
The dialogues were presented to the speakers in two experimental 
blocks. One block consisted of materials related to contrastive focus, 
while the materials related to factive verb construction were put in the 
other block. The order of blocks and of test dialogues within each block 
was randomized per speaker in order to control for presentation order. 
Each block was presented to the speakers in the form of a booklet with 
one dialogue per page in Persian orthography. MWORD-plus-possessive 
clitics can be written either as one orthographic word (the traditional 
standard) or as separate orthographic words. We wrote [t  beʃ] as two 
orthographic words to distinguish it from [t béʃ]. Since there is no 
standard way of distinguishing between [dídan] and [didán] in Persian 
orthography, these items were written in their formal/literary form, 
which corresponds to [didand] and [dideand], respectively. The 
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person/number marker [-an] (3PL) is realized as [-and] in formal and 
literary Persian. 
Before the recording of each block, speakers were given an opportunity 
to try out the example dialogues by listening to the sound files played 
from a laptop and pronouncing the target sentence, for as long as they 
wished. In general, the speakers found the task clear and easy and quickly 
moved on from the trial.24 During the recording, the experimenter 
pronounced the context sentences and the speakers read aloud the 
response sentence from the booklet, without being able to see the 
experimenter’s face.25 The procedure was performed twice to obtain two 
recordings from each condition per participant. 
Unlike previous studies which used bold letters for focused items (e.g. 
Abolhasanizadeh et al. 2012), we did not highlight focused items in any 
way, assuming that the appropriate context questions should suffice to 
elicit the intended focus structure. Highlighting the intended focus 
elements typographically might moreover have caused subjects to 
pronounce these items in particularly emphatic ways. We return to this 
point in §2.4. 
                                                          
24 A reviewer expressed concern that the use of example recordings might have 
amounted to an imitation task. Our purpose for using example dialogues was to ensure 
that participants understood the task. We followed a common procedure to give an 
example of a stimulus and a possible response and gave participants an opportunity to 
see if they had any questions. There was therefore no specific training of subjects as to 
how to pronounce the materials. We preferred this method over the alternative of 
discarding erroneous readings, as this would have required a criterion that might have 
pre-judged the results of the experiment. With the exception of a few evident 
disfluencies, all productions by our subjects were processed. Our procedure was 
uncomplicated and no skills were required that go beyond what the average naïve 
speaker of the language can do without training. 
25 Given that the context sentences were spoken during the experimental session by the 
experimenter, one reviewer asked how variability between different experimental 
sessions was controlled for. The contexts sentences were either interrogatives or 
declaratives and were consistently pronounced by the experimenter with unmarked and 
grammatically correct intonation. Phonetic variability between different sessions was 
considered irrelevant for the purposes of this study. 
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The speakers were recorded individually in the studio of the Linguistics 
Department of the University of Tehran using a Shure SM58 vocal 
cardioids microphone (44.1 kHz, mono channel, 16-bit). For analysis, 
one recording was randomly selected from the utterances of each 
sentence by each speaker which resulted in 20 response utterances per 
speaker overall. 
 
We report general observations on the effects of information structure 
on the realization of accentual contrasts based on visual inspection of 
time-normalized averaged F0 curves pooled over all eight speakers, 
followed by statistical evaluation with analysis of variance for repeated 
measures (rmANOVA). A Praat script was used to carry out the 
measurements and to correct pitch errors resulting from creaky voice or 
octave jumps (Boersma & Weenink 2014). 
F0 measurements for initial accent and final accent target items will be 
reported separately for each of the four parts of the corpus given in 
Table 2.2. Figures 2.2 and 2.3 show averaged contours on normalized 
time scales for the minimal pairs [t  beʃ/t béʃ] and [dídan/didán] in the 
three focus conditions, while Figures 2.4 and 2.5 show the two factive 
conditions. Time-normalized F0 measurements were collected at 12 
equidistant points per syllable. 
We turn to the results for focus first. Panels (a) in Figures 2.2 and 2.3 
present the contours in the neutral condition for [t  beʃ/t béʃ] and 
[dídan/didán], respectively, which show the effect of the position of the 
accent. The initial syllable is 3.83 ST (SD = 1.95) ([t  beʃ/t béʃ]) and 3.09 
ST (SD = 1.68) ([dídan/didán]) higher when accented than its 
unaccented counterpart. For the final syllable, the difference is 2.41 ST 
(SD = 1.24) and 2.80 ST (SD = 2.31) for [t  beʃ/t béʃ] and 
[dídan/didán], respectively. Panels (b) present the contours in the focal 
condition, which show a comparable pattern. The initial syllable here is 
4.56 ST (SD = 1.66) ([t  beʃ/t béʃ]) and 4.21 ST (SD = 1.36) 
([dídan/didán]) higher, and the final syllable is 3.37 ST (SD = 1.71) 
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([t  beʃ/t béʃ]) and 2.74 ST (SD = 1.04) ([dídan/didán]) higher when 
accented than when unaccented. Panels (c) present the contours for the 
post-focal condition. A different pattern is observed in the low F0 
plateau for both minimal pairs, which would appear to show that the 
post-focal items are deaccented.26 
Turning to the effect of factive verb construction, we observe a similar 
pattern of deaccentuation for both minimal pairs. While a considerable 
F0 difference exists between the members of each minimal pair in the 
non-presupposed condition (panels (a) in Figures 2.4 and 2.5), there is a 
low plateau on the target items in the presupposed condition (panels (b) 
in Figures 2.4 and 2.5). In the non-presupposed condition, the F0 
difference between the initial accented and the initial unaccented 
syllables is 4.51 ST (SD = 1.80) ([t  beʃ/t béʃ]) and 3.60 ST (SD = 1.79) 
([dídan/didán]), whereas for the final syllables the difference is 2.67 ST 
(SD = 1.29) ([t  beʃ/t béʃ]) and 3.16 ST (SD = 0.93) ([dídan/didán]).
27 
Thus, the presupposed condition appears to have the same deaccenting 
effect as the post-focal condition of contrastive focus. 
In order to find statistical evidence for these results, we conducted eight 
repeated measures ANOVAs. Each of these included data from either 
the first or the second syllable of the members of a minimal pair from 
either the focus or the factive part of the experiment, i.e. 2 minimal pairs 
× 2 syllable positions × 2 information structure constructions. The 
independent variables were information structure (neutral, focal, post-
focal for contrastive focus; non-presupposed, presupposed for factive 
verb construction) and accent position (initial accent, final accent). The 
                                                          
26 Mean F0 differences between the target syllables in the post-focal condition are as 
follows. For the initial syllables, the difference is 0.09 ST (SD = 1.01) ([t  beʃ/t béʃ]) 
and 0.55 ST (SD = 2.31) ([dídan/didán]), while the difference between the final 
syllables is 0.02 ST (SD = 0.74) ([t  beʃ/t béʃ]) and 0.14 ST (SD = 0.64) 
([dídan/didán]).  
27 Mean F0 differences between the target syllables in the presupposed condition are as 
follows.  For the initial syllables, the difference is 0.42 ST (SD = 0.94) ([t  beʃ/tɒbéʃ]) 
and 0.08 ST (SD = 0.62) ([dídan/didán]), while for the final syllables the difference is 
0.16 ST (SD = 0.41) ([t  beʃ/t béʃ]) and 0.36 ST (SD = 0.87) ([dídan/didán]). 
CHAPTER 2: PERSIAN ACCENT IS DELETABLE | 35 
 
dependent variable was the mean over the six F0 values extracted from 
the second half of each syllable. This limitation was applied so as to 
minimize carryover effects of preceding syllables. The analyses are 
reported in Tables 2.4 to 2.7. Figures 2.6 to 2.9 show the corresponding 
mean values. 
In all analyses, the main effects of accent position and information 
structure were found to be significant (with an alpha level set to 0.05) 
with large effect sizes. Overall, first, accented syllables of target items 
have significantly higher F0 than unaccented ones, and, second, F0 is 
significantly lower in post-focal and presupposed target items than in the 
other conditions. Moreover, all ANOVAs revealed significant 
interactions of information structure and accent position with relatively 
large effect sizes, due to the fact that the F0 difference between accented 
and unaccented syllables is not significant in post-focal and presupposed 
conditions. These results confirm the expectation expressed above. 
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Figure 2.2 Mean F0 contours for [un t beʃe] on normalized time scale for initial accent and final 
accent items separately, with target items in neutral pronunciation (panel (a)), in focal 
pronunciation (panel (b)), and post-focal pronunciation (panel (c)), pooled over 8 speakers. The 
values are given in semitones (reference: 100 Hz). 
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Figure 2.3 Mean F0 contours for [un  didaneʃ] on normalized time scale for initial accent and 
final accent items separately, with target items in neutral pronunciation (panel (a)), in focal 
pronunciation (panel (b)), and post-focal pronunciation (panel (c)), pooled over 8 speakers. The 
values are given in semitones (reference: 100 Hz). 
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Figure 2.4 Mean F0 contours for [midunam t beʃe] on normalized time scale for initial accent 
and final accent items separately, with target items in non-presupposed pronunciation of the 
embedded clause (panel (a)), and presupposed pronunciation of the embedded clause (panel (b)), 
pooled over 8 speakers. The values are given in semitones (reference: 100 Hz). 
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Figure 2.5 Mean F0 contours for [midunam didaneʃ] on normalized time scale for initial accent 
and final accent items separately, with target items in non-presupposed pronunciation of the 
embedded clause (panel (a)), and presupposed pronunciation of the embedded clause (panel (b)), 
pooled over 8 speakers. The values are given in semitones (reference: 100 Hz). 
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Figure 2.6 Mean F0 values of the 2nd half of the syllable [t ] (panel (a)) and 2nd half of the 
syllable [be] (panel(b)) for initial accent and final accent items within the carrier structure [t beʃe] 
in neutral, focal and post-focal conditions of contrastive focus, pooled over 8 speakers. The 
values are given in semitones (reference: 100 Hz). Error bars represent standard error of the 
mean. 
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Figure 2.7 Mean F0 values of the 2nd half of the syllable [di] (panel (a)) and 2nd half of the 
syllable [da] (panel(b)) for initial accent and final accent items within the carrier structure 
[didaneʃ] in neutral, focal and post-focal conditions of contrastive focus, pooled over 8 speakers. 
The values are given in semitones (reference: 100 Hz). Error bars represent standard error of the 
mean. 
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Figure 2.8 Mean F0 values of the 2nd half of the syllable [t ] (panel (a)) and 2nd half of the 
syllable [be] (panel (b)) for initial accent and final accent items within the carrier structure [t beʃe] 
in non-presupposed and presupposed conditions of factive verb construction, pooled over 8 
speakers. The values are given in semitones (reference: 100 Hz). Error bars represent standard 
error of the mean. 
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Figure 2.9 Mean F0 values of the 2nd half of the syllable [di] (panel (a)) and 2nd half of the 
syllable [da] (panel (b)) for initial accent and final accent items within the carrier structure 
[didaneʃ] in non-presupposed and presupposed conditions of factive verb construction, pooled 
over 8 speakers. The values are given in semitones (reference: 100 Hz). Error bars represent 
standard error of the mean. 
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Table 2.4 ANOVA summary of the effects of contrastive focus and accent position on F0 
measures of the 2nd half of the syllable [t ] and the 2nd half of the syllable [be] of the sequence 
[t beʃe]. IS: information structure; AP: accent position. * indicates a significant effect at the 5% 
level, Huynh-Feldt corrected where appropriate. 
 
Effects F P Partial η2 
Post-hoc 
comparison, 
Sidak’s p  
[t ] 
IS F2,14 = 118.84 * <.001  .944  
Neutral vs. 
Focal 
   .148 
Neutral vs. 
Post-focal 
   <.001* 
Focal vs. 
Post-focal 
   <.001* 
AP F1,7 = 45.94 * <.001  .868  
IS × AP F2,14 = 32.02 * <.001  .821  
[be] 
IS F2,14 = 24.04 * <.001 .775  
Neutral vs. 
Focal 
   .911 
Neutral vs. 
Post-focal 
   .004* 
Focal vs. 
Post-focal 
   .004* 
AP F1,7 = 134.96 * <.001 .951  
IS × AP F2,14 = 29.03 * <.001 .806  
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Table 2.5 ANOVA summary of the effects of contrastive focus and accent position on F0 
measures of the 2nd half of the syllable [di] and the 2nd half of the syllable [da] of the sequence 
[didaneʃ]. IS: information structure; AP: accent position. * indicates a significant effect at the 5% 
level, Huynh-Feldt corrected where appropriate. 
 
Effects F P Partial η2 
Post-hoc 
comparison, 
Sidak’s p  
[di] 
IS F2,14 = 100.40 * <.001  .935  
Neutral vs. 
Focal 
   .581 
Neutral vs. 
Post-focal 
   <.001* 
Focal vs. 
Post-focal 
   <.001* 
AP F1,7 = 47.85 * <.001  .872  
IS × AP F2,14 = 18.06 * <.001  .721  
[da] 
IS F2,14 = 13.98 * <.001 .666  
Neutral vs. 
Focal 
   .656 
Neutral vs. 
Post-focal 
   .006* 
Focal vs. 
post-Focal 
   .028* 
AP F1,7 = 61.95 * <.001 .898  
IS × AP F2,14 = 18.76 * <.001 .728  
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Table 2.6 ANOVA summary of the effects of factive verb construction and accent position on 
F0 measures of the 2nd half of the syllable [t ] and the 2nd half of the syllable [be] of the sequence 
[t beʃe]. IS: information structure; AP: accent position. * indicates a significant effect at the 5% 
level, Huynh-Feldt corrected where appropriate. 
 Effects F P Partial η2 
[t ] 
IS F1,7 = 86.65 * <.001 .925 
AP F1,7 = 57.90 * <.001 .892 
IS × AP F1,7 = 24.64 * .002 .779 
[be] 
IS F1,7 = 32.36 * .001 .822 
AP F1,7 = 62.60 * <.001 .899 
IS × AP F1,7 = 52.51 * <.001 .882 
 
Table 2.7 ANOVA summary of the effects of factive verb construction and accent position on 
F0 measures of the 2nd half of the syllable [di] and the 2nd half of the syllable [da] of the sequence 
[didaneʃ]. IS: information structure; AP: accent position. * indicates a significant effect at the 5% 
level, Huynh-Feldt corrected where appropriate. 
 Effects F P Partial η2 
[di] 
IS F1,7 = 129.60 * <.001 .949 
AP F1,7 = 25.36 * .002 .784 
IS × AP F1,7 = 38.88 * <.001 .847 
[da] 
IS F1,7 = 21.50 * .002 .754 
AP F1,7 = 44.81 * <.001 .865 
IS × AP F1,7 = 87.60 * <.001 .926 
 
 
The results of Experiment I suggested that the tonal distinctions 
between the members of the accentual minimal pairs are lost in the post-
focal condition of contrastive focus and in the presupposed condition of 
factive verb construction. To verify this observation, a perception 
experiment was designed to test the hypothesis that the members of our 
minimal pairs are homophonous in these post-focal and presupposed 
conditions. 
 
All response sentences analyzed in Experiment I were included in the 
corpus of Experiment II. The utterances were divided into two blocks, 
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one of which contained sentences related to contrastive focus, and the 
other contained sentences related to factive verb construction. This 
resulted in 160 stimuli. The design is given in Table 2.8. 
Table 2.8 The experimental structure of the perception test. 
Contrastive 
focus 
8 (speakers) × 2 (minimal pairs) × 2 (accent positions) × 3 
(information structure conditions) = 96 stimuli 
 
Factive verb 
8 (speakers) × 2 (minimal pairs) × 2 (accent positions) × 2 
(information structure conditions) = 64 stimuli 
 
 
 
A total of 21 listeners, different from the speakers in Experiment I, were 
recruited, 11 male and 10 female, aged from 17 to 45. They were native 
speakers of standard Persian, all of whom had obtained a university 
degree. None of them reported hearing problems and informed consent 
was obtained from each of them. 
 
The experimental task was presented with a Praat Multiple Forced 
Choice interface on a laptop (Boersma & Weenink 2014). The stimuli 
were played through headphones. Listeners were told that they were 
going to hear a series of sentences, each containing one of the four items 
[t  beʃ] ‘his swing’, [t béʃ] ‘proper name’, [dídan] ‘they saw’ and [didán] 
‘they have seen’, and that they should select which of these items each 
sentence contained. As in Abolhasanizadeh et al. (2012), these items 
appeared on the screen in Persian orthography (in the same forms as 
described in §2.2.3) in four clickable boxes. 
Within each block, the order of the stimuli was randomized per listener, 
while the order of blocks was counterbalanced across the listeners. 
Before the test, listeners were given eight trial stimuli to familiarize 
themselves with the task. These were selected from the neutral and non-
presupposed conditions, in which the target items were accented, so as 
to facilitate their recognition. All participants indicated that they thought 
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the task was clear to them. They were told that during the experiment 
they could listen to each stimulus as often as they wished, but that once 
they had made their choice, it could not be changed. 
Participants were tested in different places in Tehran: ten in their home, 
four in libraries and eight in the studio of the Linguistics Department of 
the University of Tehran. 
 
In our analysis, a response was considered correct if the listener 
identified the item that the speaker in the production experiment was 
supposed to produce. To obtain a quantitative measure of correct 
identification, we used d-prime (d'), a sensitivity index used in Signal 
Detection Theory (Macmillan & Creelman 1991). This is given by the 
equation in (10): 
(10) d'=z(H) – z(F) 
where H is the proportion of correct responses to one stimulus type (hit 
rate), F is the proportion of incorrect responses to the other stimulus 
type (false alarm rate), and z() gives the z-score of these variables. The 
measure d' is suitable for our purposes, because it eliminates any biases in 
the response rates that may have arisen due to the decision rules a 
subject uses. For our identification data, we calculated hits and false alarms 
for individual minimal pairs in each experimental block. d' values were 
obtained for each listener. In general, higher d' scores indicate better 
performance. In our analysis, we took d' = 1.35 to be the baseline 
performance. This d' value corresponds with correct performance on 
75% of the trials (Macmillan & Creelman, 1991), which is often seen as 
the correct rate for a just-noticeable-difference (JND) (Durrant et al. 
1977). 
The maximum possible d' score was 3.06 and the range of scores that the 
listeners achieved extended from -1.15 to 3.06. In line with common 
practice (Macmillan & Kaplan 1985), where d' would otherwise be 
undefined (a hit or false alarm rate of zero or 1), rates of 0 were replaced 
CHAPTER 2: PERSIAN ACCENT IS DELETABLE | 49 
 
with [0.5 / n], and rates of 1 were replaced with [(n – 0.5) / n], where n 
is the maximum number of hits or false alarms. For our data, in which 
n=8, these values were 0.062 and 0.937, respectively. 
We report averaged d' values with corresponding standard errors pooled 
over 21 listeners in Figures 2.10 and 2.11 for contrastive focus and 
factive verb construction, respectively. There were no missing data in our 
analysis. Nor was it ever the case that an item was picked from the 
wrong minimal pair. 
d' values for each block were subjected to a separate repeated-measures 
ANOVA with minimal pair ([t  beʃ/t béʃ], [dídan/didán]) and 
information structure (neutral, focal, post-focal) as factors for contrastive 
focus, and minimal pair ([t  beʃ/t béʃ], [dídan/didán]) and information 
structure (non-presupposed, presupposed) as factors for factive verb 
construction. Huynh-Feldt corrected p-values are reported where 
appropriate. 
For contrastive focus, the analysis revealed highly significant effects of 
minimal pair [F(1,20)=23.29, p<.001,   
 =.538], and information 
structure [F(2,40)=46.08, p<.001,   
 =.697], as well as a significant 
interaction effect between these factors [F(2,40)=13.11, p<.001, 
  
 =.396]. The Sidak post-hoc test showed that post-focal was 
significantly different from neutral (p<.001) and focal (p<.001). Taken as 
a whole, participants performed substantially worse in the post-focal 
condition than in the other two conditions, and the overall performance 
with the pair [t  beʃ/t béʃ] was significantly better than that with the pair 
[dídan/didán]. As indicated by the interaction between the two factors, 
the effect of focus was stronger on the identifications involving 
[t  beʃ/t béʃ]. 
As for factive verb construction, we again found significant effects of 
minimal pair [F(1,20)=30.95, p<.001,   
 =.607], and information 
structure [F(1,20)=89.40, p<.001,   
 =.817], as well as a significant 
interaction effect [F(1,20)=38.38, p<.001,   
 =.657]. The effects related 
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to factive verb construction on the recognition are thus hardly 
distinguishable from the effects related to contrastive focus. 
Finally, we used one-tailed t-tests to compare different performance 
conditions against baseline (i.e. d'=1.35). According to the results, the 
identification of the pair [t  beʃ/t béʃ] was significantly better than the 
baseline in the neutral (t20=5.41, p<.000) and the focal conditions 
(t20=4.63, p<.000) related to contrastive focus, as well as in the non-
presupposed condition related to factive verb construction (t20=8.39, 
p<.000). None of the other conditions were significantly above the 
baseline (see Table 2.9). 
Table 2.9 Summary of the identification task. 
Minimal pair 
Information 
structure 
configuration 
Experimental 
conditions 
Successful 
Identification by 
the listeners? 
[t  beʃ/t béʃ] 
Contrastive 
focus 
Neutral Yes 
Focal Yes 
Post-focal No 
Factive verb 
construction 
Non-presupposed Yes 
Presupposed No 
[dídan/didán] 
Contrastive 
focus 
Neutral No 
Focal No 
Post-focal No 
Factive verb 
construction 
Non-presupposed No 
Presupposed No 
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Figure 2.10 Mean d' scores in an identification task for the minimal pair [t  beʃ/t béʃ] (panel (a)), 
and the minimal pair [dídan/didán] (panel (b)), as obtained in neutral, focal and post-focal 
conditions related to contrastive focus, pooled over 21 listeners.  
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Figure 2.11 Mean d' scores in an identification task for the minimal pair [t  beʃ/t béʃ] (panel (a)), 
and the minimal pair [dídan/didán] (panel (b)), as obtained in non-presupposed and presupposed 
conditions related to factive verb construction, pooled over 21 listeners. 
Our finding that the identification scores in the post-focal condition are 
significantly lower than those in the neutral and the focal conditions is 
consistent with the perception data presented in Abolhasanizadeh et al. 
(2012). The post-focal result in that study was however above some 
chance level in a way that our result is not. They obtained a score of 73% 
for the post-focal items, which was interpreted as being considerably 
above the chance level of 50%. In our data the mean scores (percentages 
correct) for the post-focal and the presupposed items are 54% for post-
focal [t  beʃ/t béʃ], 53% for post-focal [dídan/didán], 53% for 
presupposed [t  beʃ/t béʃ] and 50% for presupposed [dídan/didán]. 
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The results of Experiment I and Experiment II thus converge to suggest 
that accentual contrasts are neutralized in post-focal regions and 
presupposed dependent clauses. Given that there were no filler items in 
any of the two tasks, it is very likely that participants were aware of the 
minimal pair contrasts. It is remarkable that, despite the obviousness of 
the contrasts, speakers and listeners failed to differentiate between initial 
and final accent conditions in the post-focal and presupposed conditions 
(the unsuccessful identification of [dídan/didán] in all experimental 
conditions will be discussed in §2.4.1). 
 
 
The current study found that Persian word accent is deletable. Members 
of accentual minimal pairs become homophonous within post-focal 
regions and presupposed dependent clauses. This result is in accord with 
claims in the traditional Persian grammars that accent contrasts are 
neutralized in such contexts. 
Our finding disconfirms the results of Abolhasanizadeh et al. (2012). 
Because of the fact that their participants recognized the members of 
similar minimal pairs above chance, they tentatively concluded that 
constituents retain the accent after the focus. The explanation of the 
discrepancy most probably lies in the method of data collection. Instead 
of a contextualized elicitation task, they adopted a reading task in which 
the focused constituents were presented in bold print. The lack of an 
appropriate context may have led some speakers to pronounce the target 
items merely with more or less emphasis rather than with focus prosody. 
Note that focus, a grammatical concept, need not co-occur with 
(paralinguistic) emphasis. We will return to this point below. 
There is one finding in our data that was unexpected. While both 
minimal pairs ([t  beʃ/t béʃ] and [dídan/didán]) were found to be 
deaccented in the post-focal condition (related to contrastive focus) and 
in the presupposed condition (in dependent clauses of factive verbs), the 
overall recognition score was significantly lower for the pair 
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[dídan/didán]. In fact, it did not even reach the baseline level. The 
question is why listeners performed poorly with the accented forms of 
this pair in both the neutral/focal conditions and the non-presupposed 
condition. Participants cannot have had any difficulty identifying accent 
locations, given that Persian speakers are widely exposed to the 
contrastive function of accent and will immediately spot incorrect accent 
placements. This position is supported by high recognition scores for the 
members of the minimal pair [t  beʃ/t béʃ]. We suggest that participants 
must have had some difficulties with the association of target items with 
the response buttons, despite the fact that they all indicated that they had 
mastered the association after the trial stimuli. Their confusion may have 
arisen because the colloquial minimal pair [dídan] ‘they saw’ vs. [didán] 
‘they have seen’ involves a grammatical contrast between past and 
perfect forms of the same verbal stem, for which speakers may have a 
less clearly defined intuition than for lexical contrasts. Recall that these 
items appeared on the screen in their literary forms ([didand] vs. 
[dideand]). The members of the other minimal pair, by contrast, 
represented different lexemes with clearly different meanings. Moreover, 
there is no difference between the colloquial and literary realizations of 
these items, unlike the situation for [dídan/didán].28 
 
One observation in our production data (Experiment I) concerns the 
question of whether accent for focus is phonologically different from 
neutral accent in Persian. As noted in §2.1.3, previous experimental 
studies have shown that focused constituents are realized with a higher 
F0 (Sadat-Tehrani 2007, Taheri & Xu 2012, Hosseini 2013). It has been 
suggested that the extra high on (contrastively) focused elements might 
be phonological rather than phonetic (Scarborough 2007). To verify this 
idea, we show contrastive focus contours against neutral contours for 
                                                          
28 The difficulty with the identification of the verbal pair [dídan/didán] ‘they saw/they 
have seen’ might be generalized to other past vs. perfect accentual contrasts, as 
suggested by informal observations. In a small-scale experiment, listeners showed 
difficulty in distinguishing between members of the two minimal pairs [ráftim/raftím] 
‘we went/we have gone’ and [umádin/umadín] ‘you came/you have come’. 
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each member of the two minimal pairs separately in Figure 2.12, which 
gives time-normalized mean curves for [t  beʃ] (panel (a)) and [t béʃ] 
(panel (b)), while Figure 2.13 does the same for [dídan] (panel (a)) and 
[didán] (panel (b)). 
 
Figure 2.12 Mean F0 contours for [ún t  beʃe] (panel (a)) and [ún t béʃe] (panel (b)) on 
normalized time scale for neutral and focal pronunciations separately, pooled over 8 speakers. 
The values are given in semitones (reference: 100 Hz). 
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Figure 2.13 Mean F0 contours for [un   dídaneʃ] (panel (a)) and [un   didáneʃ] (panel (b)) on 
normalized time scale for neutral and focal pronunciations separately, pooled over 8 speakers. 
The values are given in semitones (reference: 100 Hz). 
Our data do not confirm the claim that the accent for focus is 
consistently higher than the neutral accent, suggesting that F0-raising is 
not a consistent mechanism to mark focus in Persian. Perceptual data 
reported by Taheri et al. (2014) support this view of F0-raising for focus 
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as a paralinguistic and optional speaker strategy, though these authors 
did not provide any discussion. Taheri et al. (2014) conducted a 
perception task in which Persian listeners were asked to identify the 
position of the focused item in a five-word sentence. While the mean 
and maximum F0 of all the focused constituents in their corpus were 
substantially higher than that of their neutral counterparts, the 
identification scores were lower for the sentence-final items (59%) 
compared to the non-final items (79%). This suggests that absence of 
PFC, which is not available in sentence-final position, inhibited the 
recognition of the focus for sentence-final target items. Since 
identification errors in final position were biased towards neutral focus 
(73%), this result supports the conclusion that there is no phonological 
difference between the accent for focus and neutral accent in Persian and 
that the two sentences have the same phonological structure. 
To sum up, focus is marked by post-focal compression, such that 
elements with neutral focus and narrow focus are homophonous (see 
also the discussion in §2.4.3). 
A final observation in Figures 2.12 and 2.13 is that the pitch register of 
utterances with narrow focus was unexpectedly lower than in neutral 
utterances, as is visible in Figure 2.13 (panel (b)), where the focus 
contour appears to be shifted downward with respect to the neutral 
contour. This use of a lower register in focus utterances may be 
interpreted in terms of Ohala’s (1983) Frequency Code (FC), which is 
based on the fact that smaller larynxes produce higher fundamental 
frequency than larger ones, causing high pitch to sound uncertain or 
submissive and low pitch to sound authoritative and assertive. 
Conceivably, speakers used a lower register to sound more authoritative 
in contrastively focused utterances compared to neutral utterances. This 
observation is consistent with the findings of Kügler & Genzel (2012), 
who show that Akan’s H and L tones have lower pitch under corrective 
focus. 
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The reason why the earlier literature has frequently reported extra high 
F0 for Persian focus may be due to experimental procedures that 
confound the effect of focus with that of (paralinguistic) emphasis. In 
such procedures, participants are instructed in a way that may give them 
the impression that the task is about emphasizing words, i.e. 
pronouncing words with a great energy, resulting in higher F0, higher 
intensity and greater duration. In many cases, experimenters present 
participants with bold or underlined letters in target items. Moreover, it 
is frequently the case that during the training sessions, the experimenters 
use the Arabic loanword [taʔkid] ‘emphasis’ to refer to focus, as for 
example in the case of Abolhasanizadeh et al. (2012) (Mahmood 
Bijankhan, p.c.). As we noted in §2.2.3, we did not highlight target items 
in our experiment, instead relying on context sentences to elicit the 
intended focus structure. In a series of pilot experiments, in which we 
did use bold print for target items, we found that some participants 
pronounced them at a higher-than-average pitch. To illustrate the 
distinction between the two procedures, we present four realizations of 
the target sentence in (11) in Figure 2.14. 
(11)  nili=o  landan  did-im. 
    Nili=OM London see.PST-1PL 
    ‘We saw Nili in London.’ 
The realization of (11) shown in panel (a) of Figure 2.14 was produced in 
response to What happened?, while that in panel (b) was spoken in 
response to Where did you see Nili? and has narrow focus on [landan] 
‘London’. Neither was spoken with particular emphasis. To illustrate the 
prosodic effect of emphasis, panels (c) and (d) give realizations of (11) 
with focus for [landan], obtained using our contextual elicitation 
procedure. In panel (c), we observe F0-raising on the focused item 
compared with the pronunciation in panel (b). The contour in panel (d) 
shows F0-raising is not necessarily applied to the focused item, since 
here non-focused [nili] has a significantly raised F0 peak as compared to 
the other contours in Figure 2.14 and to the focused item in the same 
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utterance. These data suggest that the realization of focus and the 
application of emphasis are independent. Focus is indicated by PFC, 
regardless of the presence of emphatic pronunciation before the focus. 
 
Figure 2.14 F0 contours of four realizations of the sentence [nilio landan didim] ‘We saw Nili in 
London’ as variations of focus and/or emphasis, spoken by a male speaker. Panel (a) has focus 
on the whole sentence and no particular emphasis on any word. Panel (b) has focus on [landan] 
and no particular emphasis on any word. Panel (c) has focus and emphasis on [landan]. Panel (d) 
has focus on [landan] and emphasis on [nili]. 
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The prompts and stimuli in our experiments illustrate prosodic focus, 
meaning that there is no marking of focus other than through prosody. 
Karimi (2005) in particular has argued that there is a morphosyntactic 
strategy to express (contrastive) focus through the use of exclusive focus 
adverbs like [faɢat] ‘only’, which in the usual cases appears to the left of 
the focus constituent, as in (12), where the object [jun n] ‘Greece’ 
represents the focus constituent. 
(12)  lm n  faɢat [jun n]FOC =o  bord. 
   Germany only Greece=OM  beat.PST.3SG  
   ‘It was only Greece that Germany beat.’ 
Karimi (2005: 154) claims that contrastive focus is realized either 
prosodically or morphologically/syntactically, which suggests that the 
focus for [jun n] in (13) can either be expressed through deaccentuation 
of the verb [bord], as in (13a), or by attaching the focus adverb to the 
object, as in (13b). 
(13)  lm n  jun n=o   bord. 
   Germany Greece=OM beat.PST.3SG 
    ‘Germany beat Greece.’ 
   a.  lm  n [jun  n]FOC =o bord. 
   b.  lm n faɢat [jun n]FOC =o bord. 
However, the use of a focus adverb like [faɢat] ‘only’ in no way absolves 
the speaker from employing prosodic focus marking in the form of post-
focus deaccentuation, as shown in (14) with its F0 contour depicted in 
Figure 2.15 (cf. panel (c) in Figure 2.1 which gives the F0 contour of 
(13a)). Prosodic focus marking is thus obligatory and independent of the 
morphosyntactic focus marker. 
(14)  lm  n faɢát [jun  n]FOC =o bord. 
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Figure 2.15 F0 contour of [ lm  n faɢát jun  n=o bord] ‘It was only Greece that Germany beat’, 
spoken by a male speaker.  
Moreover, prosodic focus may be the only way in which the scope of the 
adverb is signalled, as shown in (15). The focus adverb here takes scope 
over the preceding subject, since the elements after the focus adverb are 
deaccented.29, 30 
(15) [ lm  n]FOC faɢat jun n=o  bord. 
   ‘It was only Germany that beat Greece.’ 
                                                          
29 Note that the focus adverb is itself deaccented in (15). Otherwise, (15) would be 
interpreted as having narrow focus on the adverb, a situation that might arise in cases 
of metalinguistic correction. 
30 Under specific discourse conditions, the adverb in (16) may be interpreted as taking 
scope over the object (or the object+verb combination), in particular in cases in which 
the scope is repeated information. Thus, in reply to Who beat only Greece?, [ lm  n faɢat 
jun n=o bord] is interpreted as Germany beat only Greece. Informal observations suggest 
that prosodic phrasing, i.e. durational cues, may be a factor in indicating the scope of 
the adverb in such contexts (cf. Beaver et al. 2007).  
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These observations strongly suggest that adverbs like [faɢat] cannot 
express focus independently of the prosodic focus marking.31 This 
finding, along with our observations in §2.1.3 regarding strict 
morphosyntactic constraints on the realization of prosodic focus, 
highlight the close link between prosodic focus and morphosyntactic 
structure in Persian. 
 
This study aimed to establish whether Persian word accents are deleted 
in post-focal regions and presupposed embedded clauses, such that the 
members of accentual minimal pairs become homophonous. The results 
of two experiments confirmed that accents are in fact deleted. A 
production experiment showed low F0 plateaus on the post-focal and 
presupposed constituents, while perception experiment showed that 
deaccented members of minimal pairs are not recognized above the just-
noticeable-difference (JND) baseline. 
The finding that Persian deaccents after the focus concurs with Xu et 
al.’s (2012) suggestion that post-focal compression of the pitch range 
(PFC) may be an areal characteristic extending from Western Europe to 
central Asia. It is to be noted, however, that languages have different 
ways of creating the effect of PFC. Persian, having no word stress 
(Abolhasanizadeh et al. 2012), is a clear case of a language that 
neutralizes the accent contrast. English and Dutch equally deaccent 
words in the post-focal region (though see Prom-On et al. 2009), but 
because distinctions between primary stress locations, probably including 
those between primary stress and secondary stress, may be preserved, 
they are not neutralizing in the way Persian is. In this connection, there is 
                                                          
31 Our observations on focus adverbs can be extended to some other morphosyntactic 
focus markers discussed in Karimi (2005), which we have ignored in the main text for 
the sake of brevity. In particular, as Karimi (2005) claims, a contrastively focused 
element may be marked by means of movement to sentence-initial position. Here, it 
should be noted that placing a non-sentence-initial constituent at the front of the 
sentence does not mark that constituent as focus unless all the following elements are 
deaccented. 
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a three-way contrast in British English, as between words like ˌHirˈmese 
(a possible derivation of Hirma, a group of villages in Orissa State, 
India), ˈHerˌmes and ˈHermy’s, which are probably distinct when they are 
deaccented in post-focal contexts (cf. Gussenhoven 1991). Similarly, 
lexical tones are preserved under PFC in Mandarin (Prom-On et al. 
2009), while Japanese leaves word accentual distinction intact, because 
PFC is again restricted to pitch range compression, possibly together 
with a boosting of the focus without deletion of tones (Pierrehumbert & 
Beckman 1988; Ito 2002).  
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1. [t  beʃ/t béʃ] in contrastive focus contexts: 
a. Neutral 
 A: ʧi ʃode?        A: ʧi ʃode? 
    ‘What happened?’     ‘What happened?’ 
 B: un [t béʃe].       B: un [t  beʃe]. 
   ‘That is Tabesh.’      ‘That is his swing.’ 
b. Focal 
 A: un ahmadie?      A: un taxteʃe? 
   ‘Is that Ahmadi?’      ‘Is that his bed?’ 
 B: un [t béʃe].       B: un [t  beʃe]. 
   ‘That is Tabesh.’      ‘That is his swing.’ 
c. Post-focal 
 A: in t béʃe?       A: in t  beʃe? 
   ‘Is this Tabesh?’      ‘Is this his swing?’ 
 B: un [t béʃe].       B: un [t  beʃe]. 
    ‘That is Tabesh.’      ‘That is his swing.’ 
 
2. [dídan/didán] in contrastive focus contexts: 
a. Neutral 
 A: ʧi ʃode?        A: ʧi ʃode? 
   ‘What happened?’     ‘What happened?’ 
 B: un  [didáneʃ].     B: un  [dídaneʃ]. 
   ‘They have seen it.’     ‘They saw it.’ 
b. Focal 
 A: un  bordáneʃ?     A: un  bόrdaneʃ? 
   ‘Have they taken it?’    ‘Did they take it?’ 
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 B: un  [didáneʃ].     B: un  [dídaneʃ]. 
    ‘They have seen it.’     ‘They saw it.’ 
c. Post-focal 
 A: ʃoma didíneʃ?     A: ʃom  dídineʃ? 
      ‘Have you seen it?’     ‘Did you see it?’ 
 B: un  [didáneʃ].     B: un  [dídaneʃ]. 
       ‘They have seen it.’     ‘They saw it.’ 
3. [t  beʃ/t béʃ] in factive verb contexts: 
a. Non-presupposed 
 A: darb re moallem ʤadide čizi ʃenidi? 
   ‘Have you heard about the new teacher?’ 
 B: midunam [t béʃe]. 
   ‘I know he is called Tabesh.’   
 A: fekr nakonam in  hame bar  un b ʃe. 
   ‘I don’t think all these belong to him.’ 
 B: midunam [t  beʃe]. 
   ‘I know this is his swing.’ 
b. Presupposed 
 A: mige esmeʃ t beʃe am  fekr nakonam. 
   ‘He says his name is Tabesh but I don’t think so.’ 
 B: midunam [t béʃe]. 
   ‘I know he is called Tabesh.’  
 A: mige in t beʃe am  fekr nakonam. 
   ‘He says this is his swing but I don’t think so.’ 
 B: midunam [t  beʃe]. 
   ‘I know this is his swing.’ 
4. [dídan/didán] in factive verb contexts: 
a. Non-presupposed 
 A: fekr nemikonam bareʃ d ʃte b ʃan. 
   ‘I don’t think they have taken it.’ 
 B: midunam [didáneʃ]. 
CHAPTER 2: PERSIAN ACCENT IS DELETABLE | 69 
 
   ‘I know they have seen it.’   
 A: fekr mikoni bareʃ d ʃtan? 
   ‘Do you think they took it?’ 
 B: midunam [dídaneʃ]. 
   ‘I know they saw it.’ 
b. Presupposed 
 A: mige didáneʃ am  fekr nakonam. 
   ‘He says they have seen it but I don’t think so.’ 
 B: midunam [didáneʃ]. 
    ‘I know they have seen it.’  
 A: mige dídaneʃ am  fekr nakonam. 
   ‘He says they saw it but I don’t think so.’ 
 B: midunam [dídaneʃ]. 
   ‘I know they saw it.’ 

  
Prominence in Persian words has widely been described as ‘word stress’ 
(Ferguson 1957, Lazard 1992, among others).32 Differently from all 
previous accounts of Persian prosody, we argue that the distribution of 
this ‘word stress’ is exclusively governed by syntax, independently of any 
form of prosodic phrasing. In particular, by reconsidering the traditional 
observation that nouns and verbs have different ‘stress’ patterns, it will 
be seen that the asymmetry between nouns and verbs should be 
attributed to the different syntactic constituents into which these word 
classes are typically incorporated, rather than to word classes or prosodic 
constituency. The syntactic motivation behind the location of ‘stress’ is 
in line with three recent experimental findings. First, the syllabic 
prominence at issue is created only by f0 features (Abolhasanizadeh et al. 
2012), indicating that it is a tone rather than a metrical entity (cf. 
Beckman 1986). Second, it disappears in some sentential contexts, i.e. it 
is not obligatory on the surface (Rahmani et al. 2018, see Chapter 2), 
causing it to escape a hallmark feature of stress as spelled out by Hyman 
(2006). Finally, speakers of Persian are ‘stress-deaf’ in the sense of 
                                                          
32 A portion of this chapter appeared as: Rahmani, H. (2018). “Persian ‘word stress’ is a 
syntax-driven tone” in the Proceedings of the Sixth International Symposium on Tonal Aspects of 
Languages. A complete version will be submitted to Language after approval of the 
manuscript by the manuscript committee. 
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Dupoux et al. (2001), indicating that there is no word prosodic 
information in the lexicon (Peperkamp 2004, Rahmani et. al 2015, see 
Chapter 4), Phonologically, this syllabic prominence consists of a H tone, 
which will be referred to as accent (cf. Goldsmith 1976 and later 
autosegmental work).33 
This paper is organized as follows. Section 3.2 gives the accentuation 
patterns of isolated words, with a concentration on nouns and verbs as 
the two major word classes. Section 3.3 reviews Kahnemuyipour’s (2003) 
analysis of Persian accent and highlights some key problems with his 
prosodic approach. In §3.4, we provide evidence in support of the 
morphosyntactic (as opposed to the prosodic) nature of accent 
distribution by showing that the primitive domain of accent assignment 
is the morphosyntactic word (as opposed to the phonological word). 
Section 3.5 demonstrates that accent is assigned by the syntax (as 
opposed to by lexical-morphological rules) in that accent assignment is 
sensitive to syntactic processes such as rank shifting of the clauses for 
nominalization purposes. Section 3.6 discusses the status of the Persian 
accent as a tonal morpheme and explores some implications of the study 
for the morphosyntactic structure. 
 
Traditional work on Persian word prosody made a rigid distinction 
between accentual patterns in nouns and adjectives (henceforth N/ADJ) 
on the one hand and verbs on the other (e.g. Chodzko 1852, Ferguson 
1957, Lazard 1992). According to Ferguson (1957: 26–27), “It is certainly 
safe to say that in modern Persian the verb has recessive stress. This is in 
sharp contrast with the noun, where the stress tends to be near the end 
of the word.”.34 
                                                          
33 Persian has a small tonal inventory. In addition to the accent (H), there are two 
sentence-final tones: declaratives and wh-questions end on a L tone, while a H (or LH) 
tone marks the end of yes/no questions. 
34 The term ‘word’ is used by Ferguson in its traditional sense as found in Western 
scholarship on Persian, which includes a stem, whether simple or compound, plus all 
bound morphemes associated with it. This notion of word, which is a conflation of 
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Nouns and adjectives, whether simple, derived or compound, carry 
accent on the final syllable without exception, as illustrated in (1). 
(1)  (a)  xod    
      God 
   (b)  ʃirín 
      sweet 
   (c)  arus-ák 
      doll   
   (d)  n -omíd 
      desperate 
   (e)  leng+der  z 
      long-legged 
   (f)  kafʃ+duz-ák 
      ladybug 
   (g)  sax vat-mand- né 
      generous 
Examples (1a–d) give a simple noun, a simple adjective, a noun derived 
by suffixation and an adjective derived by prefixation, respectively, while 
a compound adjective of the form noun+adjective is illustrated in (1e).35 
The next two items show that final accentuation remains in force for 
more complex derived/compound forms. The noun in (1f) is formed by 
adding a derivational suffix to a noun+verb compound base, while for 
                                                                                                                                        
morphological and prosodic factors, will be addressed and revised at different points in 
our discussion. 
35 Persian N/ADJ compounds are traditionally characterized by the absence of syntactic 
dependency markers, such as the Ezafe morpheme [=e] or the conjunctive [=o], 
between their components, and in this way they are formally distinguished form noun 
phrases (cf. [ b+limu] (water+lemon) ‘lemon juice’ vs. [ b=e xiar] (water=EZ 
cucumber) ‘cucumber juice’). Compounds and noun phrases will be returned to in 
§3.4.3 and §3.4.4 respectively. 
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the adjective in (1g) the base to which the derivational [- ne] has been 
added is itself a derived adjective. 
A few suffixes, traditionally treated as inflectional, behave like 
derivational suffixes in that they do not affect the final accent. These are 
plural [-h ]/[- ], comparative [-tar], superlative [-tarin] and the referential 
marker [-e], as exemplified in (2). Some recent researchers have preferred 
to classify these suffixes as derivational (see §3.3 and footnote 41), and 
this practice will be adopted in this document. Persian lacks N/ADJ 
inflectional prefixes. 
(2)  (a)  zang-h   
      bell-PL 
      ‘bells’ 
     (b)  sefid-tár 
      white-CMP 
      ‘whiter’ 
It has also been noted that certain suffixes or clitics, which are 
traditionally associated with noun inflection, like the object marker [-o], 
fall outside of the accentable domain. These morphemes, which are best 
characterized as syntactically independent words, will be discussed in 
§3.2.3. 
 
A simple verb form in Persian consists of a stem, which can be present 
or past, and a suffixed person-number marker. Depending on the mood-
aspect, the stem may be preceded by one or two of the three prefixes, 
the durative [mi-], the subjunctive [be-] and the negative [na-]/[ne-]. In 
any verb form containing one of these prefixes, the accent falls on the 
prefix, as shown in (3a). If there are two prefixes within a verb form, the 
only occurrence being [ne-mi-] in contemporary Persian, the accent is on 
the first, as illustrated in (3b). In the absence of any prefix, as in the 
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preterite forms, accent is on the final syllable of the stem, as illustrated in 
(3c).36, 37 
(3)  (a)  mí-x b-am 
      DUR-sleep-1SG 
      ‘I sleep’ 
   (b)  né-mi-x bid-am 
      NEG-DUR-sleep.PST-1SG 
      ‘I wouldn’t sleep’ 
   (c)  x bíd-i 
      sleep.PST-2SG 
      ‘you slept’ 
It is important to distinguish finite verb forms, such as those described 
above, from their non-finite counterparts, such as those traditionally 
referred to as ‘(long) infinitive’ or ‘Masdar’ and ‘past participle’. Masdars 
and past participles are in fact nominalized forms, made by suffixing [-
an] and [-e] to the past stem, respectively (Ferguson 1957: 126, Lazard 
1992: 164–170). Masdars, which generally denote actions, have the 
inflectional and distributional properties of nouns, while past participles 
                                                          
36 According to Kahnemuyipour (2003), what has been traditionally referred to as the 
‘present stem’ is in fact a bound verbal root, which becomes a stem only in the 
presence of a person-number marker. The stem-internal status of the person-number 
markers in present verbs is supported by the observation that, unlike their counterparts 
in past forms, they are a potential location of accent, in particular in the absence of the 
verb prefixes. Given that present verbs typically appear in prefixed form, with accent 
on the prefix (as described in the main text), the situation is mainly limited to the 
occurrence of personal markers on present forms of some auxiliary verbs. An example 
is [d r] ‘have’ when combined with a main verb to form a progressive construction (e.g. 
[d rám mímiram] ‘I am dying’). For the sake of convenience, we will retain the 
traditional term ‘present stem’ in our discussion.  
37 Verbs are highly prone to accent shift depending on the sentential context in which 
they occur. An important source of this accent shift relates to nominalization 
constructions, which will be discussed in §3.5. Another case, which will not be further 
investigated in the present study, involves a number of verbs with the durative prefix 
which may accentually behave like prefixless verbs when they take a clausal 
complement. This is in particular true for verbs of quotation or perception. An example 
is [mígoft] (DUR.say.PST.3SG), which may become [migóft] if it takes a clausal 
complement. 
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take part in the formation of periphrastic tenses and may also function as 
attributive adjectives. In line with their N/ADJ morphosyntax, the 
accentual behaviour of Masdars and past participles parallels that of 
N/ADJ in that they are accented on the final syllable, as illustrated in (4). 
Masdars and past participles will be returned to in §3.5.3. 
(4)  (a)  baxʃid-án 
      forgive.PST-MAS       
   (b)  baxʃid-é 
      forgive.PST-PP 
 
Both N/ADJ and verbs may be syllabified with clitics at phrase/clause 
level but this has no effect on the position of accent. Clitics, which 
require a prosodic host on their left, belong to minor word classes like 
conjunctions and adpositions. While these morphemes have been 
described by such terms as ‘particle’, ‘inflectional enclitic’ or ‘suffix’ in 
traditional works, they are referred to here as clitic by virtue of the classic 
clitic criterion of non-selectivity or promiscuity, i.e. they can combine 
with a wide range of hosts (Zwicky & Pullum 1983). To illustrate, the 
conjunction [=o] connects a very wide range of constituents, e.g. 
(pro)nouns, verbs, NPs, VPs and clauses. It occurs between the 
conjoined constituents, attaching to whatever is the last element in the 
left constituent, as can be seen in (5). Observe that the cliticization of the 
conjunction does not affect the position of accent in either the noun 
host in (5a) or in the verb host in (5b).  
(5)  (a)  [ bí]=o    [r bí] 
      Abi=CONJ  Rabi 
      ‘Abi and Rabi’ 
   (b)  [ bí mí-xord]=o       [r bí  mí-xandid] 
       Abi  DUR-eat.PST.3SG=CONJ  Rabi  DUR-laugh.PST.3SG 
      ‘Abi was eating and Rabi was laughing.’ 
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The exclusion of clitics from accent assignment is unaffected by the 
number of clitics that are attached to a host.  In (6), a finite verb form is 
marked by three clitics, but this has no effect on the position of accent in 
the verb host, which is on the prefix, as expected.38 
(6)  ná-busid-am=eʃun=am=  
   NEG-kiss.PST-1SG=PC.3PL=ADD=EMPH 
   ‘I DIDN’T kiss them either.’ 
 
The asymmetrical behaviour of accent in nouns and verbs as well as the 
diversity of surface accent patterns in cliticized forms led early 
researchers to assume that the accent system of the language is sensitive 
to lexical or morphological categories (e.g. Ferguson 1957, Vahidian-
Kamyar 2001), while prosodic factors do not seem to be playing a role in 
the accent assignment. There is no such thing as secondary stress/accent, 
not even in long words, nor is there any metrical tendency for accent to 
occur near the beginning or the end of words. Some recent studies, by 
contrast, have attempted to show that variation in the position of accent 
is exclusively governed by prosodic phrasing. In particular, 
Kahnemuyipour (2003) has assumed that a basic accent rule is applied to 
both nouns and verbs and that the superficial difference in their accent 
patterns follows from their different morphosyntactic structures and the 
resulting difference in the way they map onto the prosodic structure. 
In Kahnemuyipour’s prosodic analysis (Selkirk 1984, Nespor & Vogel 
1986), prosodic domains are transparently derived from morphosyntactic 
structures and different ‘stress’ rules apply for each level of prosodic 
domains. Thus, morphosyntactic words (MWORD) and syntactic phrases 
                                                          
38 The function of the three clitics in (6) can be given as follows. Bound person forms 
such as [=eʃun] ‘3PL’ (formally [=eʃ n]), often referred to as pronominal clitics, appear 
on various categories to index nominal arguments. The additive focus marker [=am] 
‘also/too’ (formally [=ham]) can attach to a variety of categories in the clause 
depending on the information structure. The emphatic clitic [= ] (formally [=h ]) is 
used to emphasize a predicate. It is, in some of its usages, equivalent to a stressed 
auxiliary in English. 
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map onto phonological words (PWORD) and phonological phrases 
(PPHRASE), respectively.39 PWORDs take accent on the final syllable 
according to the PWORD-level rule, while the PPHRASE-level rule assigns 
accent to the first PWORD in the PPHRASE. Some remarks are in order 
here about the notion MWORD. In Kahnemuyipour’s analysis, in which 
morphology and syntax are seen as two autonomous components of the 
grammar, MWORDs are tacitly assumed to be the large objects of 
morphology which in turn appear as small objects of syntax. Crucially, 
Kahnemuyipour assumes that derivation and N/ADJ compounding are 
lexical-morphological processes producing MWORD constituents.40 
Inflection on the other hand is syntactic in that inflectional affixes are 
generated in independent syntactic positions, and hence are independent 
MWORDS. 
Consequently, the final accent on (non-cliticized) N/ADJs, whether 
simple, derived or compound, is explained by assuming that, as single 
MWORDS, they correspond to one PWORD.41 As for inflected verbs, they 
are analysed as syntactic phrases containing at least two MWORDs, given 
that verb inflectional affixes are independent MWORDS. For example, an 
inflected verb with the structure [prefix – stem – suffix] maps onto three 
PWORDs contained in a PPHRASE, hence subject to the PPHRASE-level 
rule which puts accent on the first PWORD, i.e. the prefix, as shown in 
(7a).42 Moreover, because of the status of clitics as independent 
                                                          
39 Kahnemuyipour (2003) uses X-bar levels to characterize the rank of 
(morpho)syntactic constituents. In particular, he uses X0 to refer to what we have here 
called morphosyntactic word or MWORD. 
40 Kahnemuyipour (2003: 348) states that the lexical or MWORD-status of Persian 
N/ADJ compounds is further justified by the observation that they constitute a closed 
list. This position is however questionable because N/ADJ compounding is in fact a 
highly productive process, as will be described in §3.4.3. 
41 In Kahnemuyipour’s account, accent-taking noun suffixes that have been traditionally 
seen as inflectional (see §3.2.1) are analysed as derivational both because of certain 
morphosyntactic properties of these elements and because of their accentual behaviour 
which resembles that of prototypical derivational suffixes. Also, elements that are 
categorized as noun inflectional suffix in Kahnemuyipour’s account, e.g. the indefinite 
[=i] and the object marker [=o], are clitics in our terminology. 
42 Kahnemuyipour assumes that the PPHRASE rule is followed by a ‘Leveling rule’ that 
removes PWORD-level prominences. 
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MWORDs, Kahnemuyipour explains the location of accent in cliticized 
forms by the same mechanism as that for inflected verbs. Thus, as 
illustrated in (7b), the structure [noun – clitic] is parsed as two PWORDs, 
with the PPHRASE-rule assigning accent to the final syllable of the first 
PWORD, i.e. the noun. Kahnemuyipour supports his analysis by showing 
that PWORD and PPHRASE level rules can also explain the accentuation of 
extended VPs (e.g. verb plus auxiliary), NPs (e.g. demonstrative plus 
noun), a point that will be discussed in §3.4.4.43 
(7)  (a)   xφ  
      (xω   xω xω)φ   PPHRASE 
      (mí)ω(raft)ω(im)ω  PWORD 
      DUR-go.PST-1PL 
      ‘we would go’ 
 
(b)   xφ      
      (xω    xω )φ   PPHRASE 
(paláng)ω(am)ω   PWORD 
        panther=PC.1SG 
        ‘my panther’ 
While Kahnemuyipour correctly assumes that Persian nouns and verbs, 
in their minimal form, differ in terms of morphosyntactic constituency, 
his characterization of prosodic domains onto which these syntactic 
categories map is questionable, because the assumption that Persian 
PWORDs and MWORDs are isomorphic is hard to maintain. For one 
thing, by defining the PWORD solely in terms of accent location, he needs 
to assume that prosodically bound morphemes like verb inflectional 
affixes and clitics are PWORDs. For another, Kahnemuyipour’s PWORDs 
cannot be characterized in terms of any other phonological feature 
besides the location of the accent. In the following section, by adopting 
                                                          
43 In addition to PWORD and PPHRASE rules, Kahnemuyipour proposes an ‘intonational 
phrase stress rule’ (i.e. sentence-level prominence) that assigns ‘stress’ to the rightmost 
phonological phrase inside an intonational phrase. We will discuss sentential 
prominence in §3.4.4. 
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syllabification as the most reliable criterion to PWORD-hood in the 
language, we will demonstrate that generalizations governing accent 
distribution refer to MWORDs, never to PWORDs. 
 
Following Rahmani et al. (2018), the PWORD is the domain of obligatory 
syllabification, meaning that the Maximum Onset Principle (Kahn, 1976) 
is applicable across its entire domain, with a syllable structure 
(C)V(C)(C). The Persian PWORD also serves as the domain for various 
phonological and phonetic processes, such as vowel harmony, glottal 
stop insertion, initial aspiration and uninterruptibility. As a rough 
generalization, a Persian PWORD corresponds to a simple or derived 
stem plus inflectional affixes and clitics. 
Various aspects of the Persian prosodic and accentual system are 
reviewed in this section, which provide converging evidence showing 
that accent assignment is not governed by any form of prosodic 
phrasing, while it can be transparently described in terms of 
morphosyntactic structure. In particular, the primitive domain of accent 
assignment is MWORD, not PWORD, as readily observed in cases of 
mismatch between PWORD and MWORD boundaries such as cliticization 
and compounding, where accent refers to MWORD-edges but is blind to 
PWORD-edges (for now, MWORD is used in a similar sense to 
Kahnemuyipour, but it will be reconsidered at several points in the 
discussion). It follows that the accentual contrast between nouns and 
verbs is rooted in the fundamental morphosyntactic difference between 
these two categories in terms of the number of MWORDs they constitute. 
Nouns are finally accented because they correspond to one MWORD (i.e. 
a stem), irrespective of the number of PWORDs they contain. For verbs, 
which consist of more than one MWORD (i.e. stem plus some inflectional 
affix), the leftmost MWORD is accented on the final syllable, regardless of 
their PWORD structure. Section 3.4.1 presents accentual minimal pairs 
within the domain of a single PWORD which highlight the fact that both 
affixes and clitics are prosodically deficient elements. Section 3.4.2 
demonstrates that the lack of accent on function words and clitics is not 
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prosodically motivated, while in §3.4.3 it is shown that the pattern of 
final accent in N/ADJs holds also true for all complex and spontaneous 
N/ADJ formations. Section 3.4.4 concentrates on the accentual 
behaviour of noun phrases and verb phrases to further support the 
irrelevance of prosodic phrasing to accentuation. 
 
Persian has virtually endless possibilities to form accentual minimal pairs 
at the PWORD-level (and higher levels, as will be seen throughout this 
work), partially because derivational and inflectional suffixes and clitics 
are integrated into a single PWORD with their host. For example, by the 
side of 2SG copula [=i] and the indefinite marker [=i], there is the highly 
productive suffix [-i] for nominal and adjectival derivation, as illustrated 
in (8a). The minimal pair in (8b) illustrates that 3PL preterite forms and 
Masdars are only distinguished by the accent.44  
(8)  (a)  sabz-i               sabz=i 
      (sab.zí)ω              (sáb.zi)ω 
      green-DER             green=COP.PRS.2SG / IND 
      ‘vegetable’ 
   (b)  did-an               did-an 
      (di.dán)ω              (dí.dan)ω 
      see.PST-MAS            see.PST-3PL 
There are also a fair number of minimal contrasts between prefixed 
verbs and N/ADJ, especially because of the homophony between the 
subjunctive / imperative prefix and a productive non-verb derivational 
prefix, as illustrated in (9). 
(9)  (a)  be-zan               be-zan 
                                                          
44 Prosodic domains higher than PWORD are not shown in the examples since they are 
irrelevant to the discussion. While a systematic investigation of acoustic realization of 
higher domains remains to be done, they can be characterized by different degrees of 
pause length and pre-boundary lengthening. The formation of these domains is highly 
sensitive to prosodic/performance factors such as length, tempo and style and in no 
way affects the accent distribution, which is exclusively governed by morphosyntax as 
we show in this study. 
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      (be.zán)ω              (bé.zan)ω 
      DER-hit              SUB-hit.2SG 
      ‘combative’             ‘hit!’ 
These minimal pairs provide evidence against the assumption that 
variation in the accentual behaviour of the bound morphemes is 
attributable to prosodic phrasing. They have received little attention in 
recent work attempting to explain accent distribution in terms of 
prosodic phrasing, although the facts were carefully documented by the 
traditional Persian prosodists. 
 
The language has various function words such as certain prepositions 
and modal particles that are capable of both left and right cliticization as 
well as of forming independent PWORDs. Crucially, this variation in 
prosodic phrasing has no effect on their accentuation, as illustrated in 
(10). The preposition is in fact never accented, not even when it forms 
its own PWORD, i.e. parsed as a metrically strong unit, as shown in (10c), 
which fact again challenges the idea that accent is a constituency effect of 
PWORDs. As we will see throughout the discussion, unaccented prosodic 
domains, even as long as a sentence, are common in Persian. 
(10)    mán az   alí  geréft-am. 
      I   from  Ali  catch.PST-1SG 
      ‘I caught it from Ali.’ 
   (a)  (mán)ω (a.za.lí)ω (ge.réf.tam)ω 
   (b)  (má.naz)ω (a.lí)ω (ge.réf.tam)ω 
   (c)  (mán)ω (az)ω (a.lí)ω (ge.réf.tam)ω 
A further relevant observation is the existence of accentual minimal pairs 
at the PWORD-level whose members contrast in terms of presence versus 
absence of accent. Some clitics have phonologically full forms which are 
used in formal styles, like the additive focus marker [=am] ‘also’, which 
has a formal variant [ham]. As can be seen from (11a–b), [ham] is similar 
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to the clitic in lacking an accent, despite being an independent PWORD. 
(11c) shows that [ham] is grammatically distinct from the accented [hám], 
which is a correlative conjunction (comparable to the English both…and). 
The two forms are historically related. 
(11) (a)  amír=am  umád. 
      (a.mí.ram)ω (u.mád)ω 
      Amir=ADD come.PST.3SG 
      ‘Amir too came.’ 
   (b)  amír   ham   umád. 
      (a.mír)ω  (ham)ω  (u.mád)ω 
      Amir   ADD   come.PST.3SG 
      ‘Amir too came.’ 
   (c)  amir   hám   umád      [hám   ráft]. 
      (a.mír)ω  (hám)ω  (u.mád)ω    (hám)ω (raft)ω 
Amir   COR   come.PST.3SG COR  go.PST.3SG 
‘Amir both came [and went].’   
These observations strongly suggest that accentual behaviour of clitics 
and function words is independent of the prosodic structure and are 
exclusively attributable to their morphosyntactic properties. In §3.5, it 
will be shown that clitics (as well as verb personal suffixes) can in fact be 
accented in certain syntactic environments, contrary to the usual claim 
that they are inherently unaccentable elements. 
 
Complex N/ADJ, such as compounds and reduplications, always carry 
accent on the final syllable irrespective of the number of PWORDs they 
contain. Thus, the compounds in (12a) and (12b) are both accented on 
the final syllable, although the compound in (12a) is expressed as one 
PWORD, whereas each of the components of the compound in (12b) 
forms its own PWORD. The generalization holds true for longer forms, as 
illustrated by the reduplication structure in (12c), in which each of its 
four components has PWORD status. It is to be emphasized that there is 
no feature such as ‘secondary accent’ even in long forms like (12c) 
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(Vahidian-Kamyar 2001, Sadat-Tehrani 2007, Hosseini 2014), which fact 
indicates the non-metrical nature of the accent. 45 
(12) (a)  gerd+ b 
      (ger.d  b)ω 
      round+water 
      ‘whirlpool’ 
   (b)  hajaʤ n+angiz 
      (ha.ja.ʤ n)ω(an.gíz)ω 
      excitement+stimulate 
      ‘exciting’ 
   (c)  hajaʤ n+angiz+majaʤ n+angiz 
      (ha.ja.ʤ n)ω(an.giz)ω(ma.ja.ʤ n)ω(an.gíz)ω 
      ‘exciting and stuff’ 
Importantly, the final accent in complex N/ADJ is not confined to 
established words of the language, but encompasses virtually any product 
of word formation (derivation, compounding and reduplication), 
including spontaneous formations, as exemplified by  (12c), as well as 
formations that involve syntax (see below). These complex N/ADJ are 
traditionally analysed as single MWORDs (e.g. Lazard 1992, Vahidian-
Kamyar 2001), given that their components are inseparable, comparable 
to ordinary compounds. Also, they are indistinguishable from simple 
N/ADJ with regard to their inflectional and distributional properties. 
                                                          
45 There have been some characterizations of the accentuation of compounds that 
require comment here. In a widely cited grammar of Persian, Lazard (1992: 39) 
described the prosody of compounds as having two degrees of ‘stress’: the second 
element of the compound carries the ‘main stress’ while the first element has 
‘secondary stress’. He further noted that in very common compounds the ‘secondary 
stress’ may disappear. Possibly, what Lazard described as ‘secondary stress’ is a 
hyperarticulation of the first component of the compound, attributable to its status as a 
separate PWORD (cf. Cho & Keating 2001). Under this assumption, Lazard’s 
observation that frequently-used compounds lose the secondary accent is explained by 
their restructuring as a single PWORD. 
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There are two highly productive sources of complex nouns with a reflex 
of phrasal syntax (cf. Lazard 1992: 266, 282). The first involves cases in 
which derivational rules such as suffixation are fed by phrasal materials. 
Accentual minimal pairs are numerous, as illustrated in (13), where the 
bracketed noun phrase containing conjoined nouns is marked by the 
productive derivational [-i] (semantically comparable to the English –ish) 
(13a) and by the indefinite clitic [=i] (13b). The complex noun in (13a), a 
single MWORD, receives one accent on the final syllable, while in the 
phrasal construction in (13b) each of the conjoined nouns, as 
independent MWORDS, is finally accented (we will take a closer look at 
phrase accentuation in §3.4.4). 
(13) (a)  [zan=o   ʃohar]-í 
          (za.no)ω     (ʃo.ha.rí)ω         
      wife=CONJ husband-NMLZ      
      ‘related to wife and husband’ 
   (b)  [zán=o   ʃohár]=i 
      (zá.no)ω  (ʃo.há.ri)ω 
      wife=CONJ husband=IND 
      ‘a wife and a husband’ 
The second case relates to compounding processes in which one of the 
components is phrasal. In (14), the first element of the compound is an 
NP (cf. the canonical form [pust+kan] (skin+peel) ‘peeler’).46 Observe 
that the compound, as a single MWORD, takes one accent which is 
realized on its final syllable. Note that the embedded NP would require 
two accents in its non-embedded form, i.e. [púst=e anbé] (see §3.4.4 for 
more information). 
 
(14) [pust=e anbe]+kan 
   (pus.te)ω (anbe)ω(kán)ω 
                                                          
46 This particular type of compound construction, in which the components are in an 
argument-predicate relation, is productively created to make nouns of instrument 
(Lazard 1992: 281–282). 
86 | AN EVIDENCE-BASED NEW ANALYSIS OF PERSIAN WORD PROSODY 
   skin=EZ mango+peel 
   ‘mango peeler’ 
 
The accentual asymmetry between nouns and verbs also exists at the 
phrase level. 47 48 In NPs, all non-clitic MWORDS (e.g. nouns, adjectives, 
demonstratives) are accented on their final syllable, as illustrated in (15) 
for two types of NP with opposite head/dependent orders. In (15a), the 
head noun is preceded by a demonstrative, while in (15b) the head noun 
is followed by two attributive adjectives. In the latter type of NP, which 
is generally known as Ezafe-construction, the Ezafe clitic [=e] connects a 
N/ADJ with a following attribute. Note in the meantime that all accents 
at the phrase/sentence level are phonologically equal in Persian. In fact, 
many previous researchers have assumed that one accent in the sentence 
is more prominent than others, but as noted by Rahmani et al. (2018), 
there is no evidence that Persian phonology distinguishes between 
different accents at the phrase/sentence level. 
(15) (a)  ín   ket  b 
      (ín)ω (ke.t  b)ω    
      this  book 
   (b)  ság=e  si  h=e   gondé 
      (sá.ge)ω  (si.j  .he)ω  (gon.dé)ω 
               dog=EZ black=EZ  big 
      ‘big black dog’ 
In sharp contrast to NPs, VPs are accented on the final syllable of the 
first MWORD as illustrated in (16).  A combination of a verb and a non-
specific object is given in (16a), while in (16b), a manner adverbial is 
added to the object-verb sequence. (16c) exemplifies a ‘complex verb’, 
                                                          
47 Here we are only concerned with unmarked phrases and sentences with 
neutral/broad focus. Non-neutral structures will be briefly discussed in §3.6.3.  
48 Unless otherwise stated, ‘VP’ is used here in its traditional sense which refers to any 
verb constituent larger than a single inflected verb (see also footnote 49). 
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which is a combination of a light verb and a non-verbal element (e.g. 
N/ADJ).49, 50, 51 
(16) (a)  ket  b   mi-xun-am 
      (ke.t  b)ω (mi.xu.nam)ω 
      book   DUR-read-1SG 
      ‘I read books’ 
   (b)  tόnd  ket b   mi-xun-am 
      (tόnd)ω (ke.t b)ω (mi.xu.nam)ω 
      fast   book   DUR-read-1SG 
      ‘I read books fast’ 
   (c)  b zí    kard-im 
      (b .zí)ω (kar.dim)ω 
      game  do.PST-1PL 
      ‘we played’  
   (d)  mí-xun-am 
      (mí.xu.nam)ω 
      DUR-read-1SG 
      ‘I read’ 
Crucially, the accentual contrast between NP and VP cannot be 
attributed to prosodic constituency, as can be seen in the PWORD 
structures in (15) and (16). While the VP in (16a) has one accent and the 
                                                          
49 Specific objects and adverbials other than measure/manner adverbials fall outside of 
the domain in which the VP accent rule applies (Sadat-Tehrani 2007, Kahnemuyipour 
2003), which according to Kahnemuyipour (2009) is not surprising, given the syntactic 
evidence that specific objects and non-manner adverbials are VP-external elements. 
Following Kahnemuyipour, we will use the term VP to refer to structures that follow 
the accent rule illustrated in (16a,b,c) in a neutral context. 
50 ‘Complex verbs’ are also referred to by such terms as ‘compound verbs’ and 
‘complex predicates’ in the literature. These verb constructions are traditionally seen as 
syntactic phrases as opposed to a single MWORD since their components are separable 
by other elements. The semantics of complex verbs is often non-compositional. 
51 Negated verb constructions deviate from the pattern in (16), as will be discussed in 
§3.6.2. 
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NP in (15a) two, they are both expressed as two PWORDs.52 Similarly, 
both the NP in (15b) and the VP in (16b) are made up of three PWORDs, 
all of which are accented in the NP but only the first PWORD carries 
accent in the VP. Thus the cause of the accentual asymmetry between 
NPs and VPs should be sought in their different morphosyntactic 
properties. A related observation is that the VP accentuation pattern 
parallels that of isolated inflected verbs, as can be seen by comparing 
(16a,b,c) with (16d). All verb constituents in (16) are accented on the 
final syllable of their leftmost MWORD, assuming that verb inflectional 
prefixes are independent MWORDs (see §3.3). It is not however clear how 
this accentual similarity between VPs and inflected verbs could be 
explained in terms of their prosodic constituency. Besides the difference 
in their number of PWORDs, the accented elements in the VPs in 
(16a,b,c) are prosodically free morphemes, whereas a bound morpheme 
is accented in the inflected verb in (16d). 
The accentuation of NPs and VPs, taken together with that of N/Adj 
and verbs, calls attention to the robust distinction that is made by the 
accent system between nominal and verbal categories independently of 
any form of prosodic structure. Verbal constituents, be they a single verb 
or a VP, are accented on their leftmost MWORD. This accentual pattern, 
which is henceforth referred to as ‘verbal accentuation’, is unique to 
verbal constituents since in nominal multi-MWORD constructions, i.e. 
NPs, all (non-clitic) MWORDs are accented. 
Finally, neutral accentuation of Persian sentences can be represented by 
combining an NP and a VP in their neutral pronunciation as illustrated 
in (17a). 
 
                                                          
52 In Kahnemuyipour’s (2003) both NP and VP are characterized as having a single 
accent on the first element (as a result of his PPHRASE-level rule (see §3.3)), which, as 
shown here, is correct only for VP. The neutral accentuation of NPs and VPs described 
here is well documented in recent instrumental studies (e.g. Sadat-Tehrani 2007, 
Hosseini 2014) as well as in traditional accounts (e.g. Vahidian-Kamyar 2001). 
Kahnemuyipour’s data are not supported by acoustic measurements. 
CHAPTER 3: PERSIAN ACCENT IS A SYNTAX-DRIVEN TONE | 89 
 
(17) (a) [ság=e  si  h=e  gondé]NP [ket  b mi-xund]VP. 
     dog=EZ black=EZ big    book  DUR-read.PST.3SG 
 ‘The big black dog was reading books.’ 
   (b) [ún  ság=e  si  h=e   paʃm lú=e gondé=je d st  n=e  m  ]NP   
     that dog=EZ black=EZ  hairy=EZ  big=EZ  story=EZ  1PL    
     [zi  d ket b  mi-xund]VP. 
     a lot book  DUR-read.PST.3SG 
     ‘That big black hairy dog of our story was reading books a lot.’ 
Importantly, phrase/sentential accentuation is not affected by 
constituent length and the language lacks any rhythm-induced process to 
manipulate the position of accents as seen in (17b), which fact again 
highlights the non-prosodic nature of accent. Phrasal and sentential 
accentuation will be relevant to our discussion in §3.5. 
To summarize the section, there is a systematic difference in 
accentuation between Persian syntactic categories which cannot in any 
transparent way be attributed to prosodic structure. The distribution of 
accent can best be described in terms of the notion MWORD as discussed 
above. In nominal constituents, all non-clitic MWORDs are accented on 
their final syllable, while verbal constituents receive accent on the last 
syllable of their leftmost MWORD. Clitics and function words, which are 
independent MWORDs, are generally unaccented but the language has 
also a number of accented functions words. Again, our data suggest that 
the difference in accentual behaviour of function words is rooted in their 
morphosyntax and not in their prosodic structure. 
We have so far described the primitive domain of accent assignment as 
corresponding to MWORD, which is a lexical domain including derivation 
and compounding but not inflection, an idea originated from 
Kahnemuyipour (2003). In the course of our discussion it was slightly 
revised so that it also includes spontaneous and phrasal compounds as 
well as reduplications. As noted earlier, this definition of MWORD 
assumes that first, morphology and syntax are separate components of 
grammar, and second, the largest objects of morphology, i.e. MWORDs, 
90 | AN EVIDENCE-BASED NEW ANALYSIS OF PERSIAN WORD PROSODY 
have the same status as the smallest objects of syntax. Within this 
conception, it is therefore still unclear whether the basic accent rule, i.e. 
accent on the final syllable of MWORDs, is a lexical-morphological rule or 
a syntactic rule. This brings us to the next section, where we aim to show 
that the basic domain of accent assignment is a syntactic domain in that 
it is sensitive to the sentential context. In fact, the syntactic nature of 
accent is already suggested by verbal accentuation, whose domain of 
application can be as large as a VP. 
 
This section aims to demonstrate that the formation of the primitive 
domain of accent assignment is syntactically determined. The evidence 
comes from syntactic rank-shifting processes in which phrases or clauses 
function syntactically like words. In particular, various types of 
nominalization exist whereby a verb phrase or clause (or in some cases 
any string of sounds) functions as a single N/ADJ. Such nominalized 
expressions, irrespective of their internal complexity, carry one accent on 
their final syllable, just like a non-rank-shifted N/ADJ. Given that most 
types of nominalization lack any overt nominalising morphology, in 
many contexts nominalized expressions are only distinguished from 
corresponding clausal expressions by the distribution of the accent. To 
illustrate, (18) contrasts a clausal expression (18a), repeated from (17a), 
with its nominalized counterpart (18b). Observe that while (18a) follows 
the neutral sentential accent, (18b) has one final accent, which occurs on 
the verb stem, an unaccented element in the default pronunciation of the 
prefixed verb (see §3.2.2). This suggests that the accent rule is blind to 
the internal structure of the nominalized expression (18b) and treats the 
whole unit as a single domain of accent assignment, i.e. an MWORD.53 
                                                          
53 The idea that accent is blind to the internal structure of nominalized expressions can 
be further supported if we consider clauses with a marked constituent order. The 
unmarked VP-NP structure can be reordered as VP-NP, for example, in a context 
where the content of NP is informationally redundant, with the consequence that NP 
will lose its accent(s), as illustrated in (ia), which is the reordered version of (18a). 
Crucially, (ib) shows that the nominalized counterpart of (ia) will have one accent on its 
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(18) (a)  ság=e  si  h=e   gondé ket  b  mi-xund. 
      dog=EZ black=EZ  big   book  DUR-read.PST.3SG 
  ‘The big black dog was reading books.’ 
   (b)  sag=e  si h=e   gonde ket b  mi-xúnd 
      dog=EZ black=EZ  big   book  DUR-read.PST.3SG 
      ‘The big black dog was reading books.NOMINALIZED’54 
It should be emphasized that nominalized expressions carry only one 
accent, without any features such as secondary accent, which makes 
them accentually indistinguishable from all simple, derived and 
compound N/ADJs. As will be seen throughout this section, the 
accentual contrast of the sort illustrated in (18) has a high functional load 
in the language. Section 3.5.1 and §3.5.2 discuss quoted and naming 
expressions, which reflect liberal nominalization processes that may 
apply to any string. Section 3.5.3 and §3.5.4 describe nominalizations that 
are exclusively derived from verbal or clausal structures, which will be 
referred to as grammatical nominalization, following Shibatani (2009: 
187). 
 
In his brief but valuable description of Persian word prosody, Vahidian-
Kamyar (2001: 28) noted that when linguistic expressions are quoted and 
incorporated as a noun subject or object into a new sentence structure, 
they are assigned only one accent on the final syllable, even if these 
expressions have the (segmental) form of phrases or clauses. His 
example is reproduced in (19). 
 
                                                                                                                                        
final syllable, which happens to be the final syllable of the last attributive adjective, 
although in the sentential expression (ia) the whole NP is unaccented. 
 (i) a.  ket  b  mi-xund  sag=e  si h=e   gonde . 
   b.  ket b  mi-xund  sag=e  si h=e   gondé. 
54 In this section we do not show prosodic constituency, in particular, PWORD 
structure, in the examples, since as clarified in the previous section, they are not 
relevant to the distribution of accent. It is however worth noting that accentual minimal 
pairs of the type given in (18) pose a serious problem for a prosodic approach to 
Persian accent, most importantly due to the accent shift on the inflected verb. 
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(19) (a)  [ín  níz  bó-gzar-ad]SENTENTIAL     
         this  too  SUB-pass-3SG 
         ‘This too shall pass.’ 
   (b)  [in  niz  bo-gzar-ád]NOMINAL ʃoʔ  r=e   ust. 
            this  too  SUB-pass-3SG   slogan=EZ  3SG 
      ‘“This too shall pass” is his/her slogan.’ 
(19a) is a clausal expression in its default sentential accent. When the 
same clause is used as a noun subject in a new sentential structure, as 
shown in (19b), it only has one final accent, which falls on the verb 
person marker, an unaccented element in the default pronunciation of 
the verb form. The accentual contrast between the sentence in (19a) and 
the quoted expression in (19b) correlates with the fact that, unlike (19a), 
there is no assertion of the propositional content of the quoted 
expression in (19b). Pragmatically, the speaker in (19b) quotes an adage 
to describe another person’s characteristics. 
Vahidian-Kamyar observed that the generalization also holds true for 
uninflected words with non-final accent. Persian has a limited number of 
function words like certain conjunctions which carry initial accent in 
their typical usage like [váli] ‘but’ and [zír ] ‘because’. These words have 
been generally described as lexical exceptions to the rule of final accent 
(e.g. Ferguson 1957). The example in (20), reproduced from Vahidian-
Kamyar (2001), illustrates that initially-accented function words, are in 
fact realized with final accent, when used as a nominal in a sentence. The 
speaker in (20b) mentions the conjunction [zir ], i.e. uses it nominally, to 
describe some aspects of language related to it. 
(20) (a)  [zír ]CONJUNCTION        
      because 
   (b)  [zir  ]NOMINAL   harferábt=ast. 
      because     conjunction=COP.PRS.3SG 
      ‘”because” is a conjunction.’ 
   (c)  [zír ]CONJUNCTION  harferábt=ast. 
      because      conjunction=COP.PRS.3SG 
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      ‘Because it is a conjunction.’ 
It should be clear from this example that the initial accent on function 
words like [zir ] cannot be seen as lexical marking of accent on these 
items, as is usually assumed, and should instead be attributed to their 
syntactic function in the sentence structure. That is, [zir ] is initially 
accented only if it functions as a conjunction, a point that can be clarified 
by comparing (20b) with (20c). 
The noun-like nature of quoted expressions of the sort discussed above 
is further supported by the observation that they accept the noun 
morphology and can be modified by determiners and attributes in a 
similar fashion to lexical nouns. This is illustrated in (21), in which a 
quoted expression, marked by the plural marker, appears as the head of a 
possessive Ezafe-construction. Observe that the accent falls on the 
plural suffix, as is expected from any pluralized nouns of the language. 
(21) [in  niz bo-gzar-ad]-h  =je   att  r 
   this  too SUB-pass-3SG-PL=EZ  Attar 
   ‘Attar’s “This too shall pass” ’s’ 
The use of quoted expressions as a noun subject/object is widespread in 
everyday usage, for example, in the form of repetition of an utterance 
made by another speaker. An example is given in (22), which is 
reproduced from Hodge (1957), who reported this as a puzzling case of 
accent shift in inflected verbs. While the inflected verb plays its 
prototypical role as a matrix predicate in the utterance of Speaker A, 
hence the accent on the first prefix, it realizes with final accent when 
quoted by Speaker B and used as the noun subject of a Wh-question.55 
(22) Speaker A:  [né-mi-dun-am]SENTENTIAL 
           NEG-DUR-know-1SG 
                                                          
55 The dialogue in (22) exemplifies a common construction in colloquial language, i.e. 
[X ʧie?] ‘What do you mean by X?”, where X is the quotation of a just-heard utterance, 
whether as a whole or in any part. Although this construction has the syntactic form of 
a question sentence, it does not perform the speech act of requesting information. By 
using this construction, the speaker indicates that s/he cannot make sense of what s/he 
has just heard. 
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          ‘I don’t know’ 
   Speaker B:  [ne-mi-dun-ám]NOMINAL ʧí=e?  
                 NEG-DUR-know-1SG  what=COP.PRS.3SG 
                ‘What do you mean by “I don’t know”?’ 
            ‘What is “I don’t know”?’ (literal) 
It goes without saying that quotations are not confined to the 
expressions generated by the grammar of Persian. It is a common 
observation that a Persian speaker uses a foreign expression as a nominal 
element of a Persian sentence. These foreign quotations, too, carry a 
final accent. Quotations, of the sort discussed here, are thus one of the 
most liberal ways of creating referring expressions that can play the 
nominal role in a variety of contexts.56 
 
Expressions that are used as proper names, such as nicknames or titles 
of works carry a final accent, irrespective of their segmental form. The 
proper name in (23a), which happens to have the segmental form of a 
full clause, stands in the place of a noun object in the sentence, thus 
being marked by the object marker [=o] in a similar fashion to specific 
noun objects. Compare the accentuation of the naming expression with 
(23b), where the same segmental form functions as a sentence. 
(23) (a) [alm s-h   abadi=ánd]=o     engelest n ʧ p  kard. 
     diamond-PL forever=COP.3SG=OM UK     print do.PST.3SG 
     ‘He published Diamonds are forever in the UK.’ 
   (b) alm s-h     abadí=and. 
     diamond-PL forever=COP.3SG 
     ‘Diamonds are forever.’ 
Speakers creatively produce expressions to name or characterize entities 
or entity classes. Such expressions serve as nouns with a final accent in 
                                                          
56 The type of quotation discussed in this section, in which linguistic expressions are 
being talked about, has been described as “pure quotation” by Cappelen & Lepore 
(1997). 
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the sentential structure. To illustrate, consider the bracketed expression, 
a full-fledged clause, as the subject noun in (24a), which was repeatedly 
uttered by a salesman on a metro in Tehran (2013). Here an entity class, 
some type of shoe soles, is named / characterized in terms of some 
related state of affairs, i.e. the proposition conveyed by the expression. 
Compare the accentuation of the naming expression with (24b), where 
the same (segmental) form functions as a sentence. 
(24) (a) [p =t     na  bu   mi-d-e     na  araɢ  mi-kon-é]  
     foot=PC.2SG CONJ smell DUR-give-3SG CONJ sweat  DUR-do-3SG 
     hez  r. 
     thousand 
     ‘Your feet neither smell bad nor sweaty is 1000 [Tomans].’ 
   (b) p  =t     ná  bú   mi-d-e     ná  aráɢ  mi-kon-e. 
     foot=PC.2SG CONJ smell DUR-give-3SG CONJ sweat  DUR-do-3SG 
     ‘Your feet neither smell bad nor sweaty.’ 
 
Earlier in §3.2.2 we described Masdars and past participles as deverbal 
nominalizations. These are in fact special cases of highly productive 
grammatical nominalization processes that turn verbal predicates, along 
with various modifiers and non-subject arguments, into non-finite 
elements that can function as N/ADJ in different contexts (cf. Lazard 
1992: 165). The constituent order inside the nominalized element is 
generally the same as that of the verbal predicate. The nominalising [-an] 
marks the right-edge of nominalized structures that appear as nouns (cf. 
Masdars), while nominalized structures that play the role of adjectives are 
marked by [-e] at their right edge (cf. past participles). These 
nominalizations, which can be quite spontaneous, are always finally 
accented. 
To illustrate the nominalized structures that appear as nouns, consider 
(25a), which contains a non-specific object plus a ‘complex’ verb (See 
§3.4.4 for more information on complex verbs). A comparison of (25a) 
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with the finite predicate (25b) shows that nominalized structures are 
closely related to clausal predicates in terms of constituent order. The 
accentual minimal pair in (25) illustrates a systematic contrast between 
nominalized structures and their corresponding finite predicates 
containing verbs in 3PL preterite. Next, the noun-like behaviour of 
nominalizations in syntactic constructions is illustrated in (25c), where 
the bracketed nominalized structure appears as the head of a possessive 
Ezafe-construction. 
(25) (a)  ʧo:g n  b zi  kard-án 
      polo   game  do.PST-MAS 
      ‘polo-playing’ 
   (b)  ʧo:g  n  b zi  kard-an. 
      polo   game  do.PST-3SG 
      ‘They played polo.’ 
   (c)  [ʧo:g n  b zi  kard-án]=e    ʃ púr=e    dovvóm 
      polo   game  do.PST-MAS=EZ Shapur=EZ  second 
      ‘Shapur the second’s polo-playing’  
As an example of nominalizations that are used attributively, consider 
(26a), from the literary language, where such nominalizations are 
frequently used. Here the nominalization domain contains a past 
participle of a periphrastic verb construction plus its modifier in the 
form of a prepositional phrase. Since the constituent order inside the 
nominalization reflects that of the finite clause, the nominalization in 
(26a) constitutes an accentual minimal pair with (26b), which is a finite 
clause (with zero person marking) in its default sentential accent. Finally, 
the adjective-like behaviour of nominalizations in syntactic constructions 
is exemplified in (26c), where the bracketed nominalization is used as an 
adnominal modifier within the Ezafe-construction. 
(26) (a) az  mihan=aʃ    r nd-e   ʃod-é 
     from homeland=PC.3SG drive.PST-PP become.PST-PP 
     ‘(one who is) driven away from his homeland’ 
   (b) az  mihán=aʃ    r nd-é   ʃod-e. 
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     from homeland=PC.3SG drive.PST-PP become.PST-PP.3SG 
     ‘He has been driven away from his homeland.’ 
   (c) ɢahrem  n=e [az  mihan=aʃ    r nd-e   ʃod-é]=je    
     hero=EZ   from homeland=PC.3SG drive.PST-PP become.PST-PP=EZ  
     ín rom  n 
     this novel 
     ‘the hero of this novel, (who is) driven away from his homeland’ 
Example (26c), along with similar structures, was presented by Samvelian 
(2007) to refute an earlier claim by Ghomeshi (1996) that noun modifiers 
marked by the Ezafe clitic are all word-level (X0) categories. According 
to Samvelian, the bracketed constituent in (26c) is clearly clausal and 
hence a problem for Ghomeshi’s generalization. However, from our 
discussion above, it should be clear that the bracketed constituent in 
(26c) is not a clause but a nominalization derived from a clause, i.e. it is 
an MWORD constituent. It follows that structures such as (26c), in which 
modifiers are seemingly phrasal, are not counterexamples to Ghomeshi’s 
account. Rather, they highlight the fact that Persian makes 
nominalizations out of phrases or clauses within the Ezafe-construction. 
 
Various subordinated clauses are treated by the accent as single 
MWORDs.57 Three such cases will be reported here, relative clauses, 
adverbial clauses and certain complement clauses, all of which are typical 
instances of grammatical nominalizations without overt nominalizers 
across the world’s languages (Shibatani 2009). These structures have 
formal finiteness features, but lack the functional correlates of these 
features in that they fail to serve the central function of sentential 
predication (e.g. making an assertion) the way sentences do. Thus, while 
Persian relative or adverbial clauses exhibit no nominalising morphology, 
and as a result have not been described by grammarians as 
                                                          
57 For a traditional description of this pattern see Vahidian-Kamyar (2001: 58–59). For 
instrumental evidence see Sadat-Tehrani (2007: 112–135).  
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nominalizations, it is striking that their nominal nature is captured by the 
accent system in that they are assigned one accent on their final syllable 
in the same fashion as N/ADJ. 
To illustrate the accentuation of relative clauses, consider (27a), where 
the relative clause is given in brackets. Compare the accentuation of the 
relative clause with (27b), in which the same segmental form stands as a 
complete sentence. Relative clauses are introduced by [ke], which may 
also appear in other subordination constructions. 
(27) (a) doxtar-é ke [diʃab   tonbak mi-zád]      né-mi- d. 
     girl-REF  that last night Tonbak DUR-play.PST.3SG NEG-DUR-come.3SG 
     ‘The girl that played the Tonbak last night won’t come.’ 
   (b) diʃáb   tonbák  mi-zad. 
     last night Tonbak  DUR-play.PST.3SG 
     ‘S/he played the Tonbak last night.’ 
Adverbial clauses modify propositions by establishing relationships such 
as temporal, causal, conditional and the like using subordinating 
conjunctions, as equivalent to the English when, because, if, etc. Adverbial 
clauses carry one accent which is always on their last syllable, as 
illustrated for the bracketed adverbial clause in (28). 
(28) (áge) [fard    b run band na-j  d],     digé sig  r  ná-d r-im. 
   if   tomorrow rain   stop NEG-come.3SG  more cigarette NEG-have-1PL 
   ‘If the rain doesn’t stop tomorrow, we’ll be out of cigarettes.’ 
It is common for adverbial clauses to appear without a subordinating 
conjunction, in which case the type of the adverbial is understood from 
the context. The presence of the conjunction has no effect on the accent 
distribution in the rest of the sentence, as indicated in (28) by the 
parenthesized conjunction. Adverbial clauses are frequently used by 
themselves, as illustrated by (29a), in which the finally accented clausal 
form is interpreted as a temporal adverbial. It can be contrasted with 
(29b), where the same segmental form functions as a sentence and 
follows the usual sentence accent pattern. 
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(29) (a)  Context: When did you close the windows? 
      b b  umad-e    búd. 
      dad  come.PST-PP was 
      ‘At the time that dad had come (here).’   
   (b)  Context: What happened? 
      b b   umad-e    bud. 
      dad  come.PST-PP was 
      ‘Dad had come (here).’   
The third type of subordinated structures in which the accent is the only 
marker of nominalization regards verb complement clauses. As described 
in Chapter 2 (§2.1.4), the accentual realization of verb complement 
clauses tracks factivity: a complement clause whose truth is presupposed 
is unaccented, and otherwise these clauses are accented. Thus, factives 
(verbs meaning realize, know, etc.) will typically take unaccented 
complement clauses, while non-factives (verbs meaning say, think, etc.) 
will normally take accented complement clauses. In (30a), where the 
illness of the father is presupposed, the complement clause is 
unaccented, which is contrasted with the accented complement clause in 
(30b), where no such presupposition is present. The accentuation of the 
complement clause in (30b) is indistinguishable from (30c), where the 
same segmental form stands as a sentence. 
(30) (a)  fahmíd     [b b =ʃ    mariz=e]. 
      realize.PST.3SG daddy=PC.3SG ill=COP.PRS.3SG 
      ‘S/he realized (the fact that) her/his father is ill.’ 
   (b)  góft     b b  =ʃ     maríz=e.  
      say.PST.3SG  daddy=PC.3SG ill=COP.PRS.3SG 
      ‘S/he said her/his father is ill.’ 
   (c)  b b  =ʃ     maríz=e. 
      daddy=PC.3SG ill=COP.PRS.3SG 
      ‘Her/His father is ill.’ 
It can be assumed that the unaccented complement in (30a) is a 
nominalization while the accented complement in (30b) is a sentence, in 
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line with the idea that grammatical nominalizations in essence represent 
presupposition (Shibatani 2009). However, unlike previous cases of 
grammatical nominalizations such as relative clauses, which carry one 
final accent, factive complement clauses are not accented at all. On a 
closer look, the lack of accent on factive complements can be attributed 
to their (default) post-verbal position, as opposed to the preverbal 
position of previous types of nominalizations. As shown in (31a), factive 
complements can be reorganized as a preverbal constituent in which case 
they are finally accented and marked by the specific object marker. In 
formal styles, they may be attached to a (dummy) demonstrative with the 
morpheme [ke], in a similar way to relative clauses. Such reorganization 
is not possible for non-factive complement clauses like (30b). Observe 
that other types of nominalizations behave like factive complements, in 
that they lose their accent in post-verbal position. This is illustrated in 
(31b), where the post-verbal ‘adverbial clause’ is unaccented (cf. 28). 
(31) (a)  (ín ke)  [b b =ʃ    mariz=é]=ro      fahmíd. 
      this that daddy=PC.3SG ill=COP.PRS.3SG=OM  realize.PST.3SG 
      ‘S/he realized the fact that her/his father was ill.’ 
   (b)  digé sig  r   ná-d r-im,   [b run band na-j d].      
      more cigarette NEG-have-1PL rain  stop NEG-come.3SG   
      ‘We’ll be out of cigarettes, if the rain doesn’t stop.’ 
 
We have argued that prominence in Persian words, generally described as 
‘word stress’, is manifested by an H tone, or accent, whose position is 
governed by the syntax. First it was shown that the ‘stress’ asymmetry 
between nouns and verbs, as described in the traditional literature, is 
attributed to their different morphosyntactic constituency rather than to 
prosodic constituency. In particular, the final accent on nouns follows 
from their status as a single morphosyntactic word, whereas the non-
final accent on verbs is explained by assuming that they correspond to 
more than one morphosyntactic word. Second, we showed that the 
accentuation patterns of nouns and verbs are governed by principles that 
work at the sentence level. For one thing, the final accent in nouns is not 
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confined to the lexical nouns, but is applied to any expression (including 
phrases and clauses) that functions syntactically as a single noun in the 
sentential context. For another, the pattern of non-final accent holds true 
not only for isolated verbs but for various complex verb constructions, 
generally described as VPs, which function as matrix predicates in the 
sentence. 
From the perspective of sentence structure, Persian accent stands as a 
robust device to break down the sentence into a number of nominal and 
verbal constituents. This significant role of accent in the sentence raises a 
number of points which will be discussed in this section. 
 
The term ‘tonal morpheme’ is here used to refer to any morpheme that 
consists exclusively of a tone or a sequence of tones. Tonal morphemes may 
signal discoursal meanings or prosodic phrasing, as amply illustrated by the 
intonation systems of familiar European languages (Pierrehumbert 1980, 
and later work in that tradition), or they may be fully incorporated in 
morphosyntax, as is the case with ‘grammatical tones’ in many African 
languages such as Somali, Maasai and Kalabari, where they are exclusive 
markers of inflectional categories (e.g. gender and case) or derivational 
processes (e.g. nominalization and reduplication) (Hyman 2016, Hyman & 
Leben 2019). 
Persian accent, henceforth tone, similar to intonational tones in a language 
like English, is assigned at a post-lexical level. Crucially, however, because 
Persian tone is exclusively governed by morphosyntax, the Persian tonal 
system differs from the intonational system of English, which may distribute 
its tonal morphemes (pitch accents and boundary tones) with respect to 
rhythmic or prosodic domains like foot, the phonological phrase and the 
intonational phrase. While it is true that various distributional rules involving 
intonational tones are not obviously triggered by prosodic motivations, like 
the English predicate deaccentuation as in The SUN is shining (Allerton & 
Cruttenden 1979) or the deaccentuation of second constituents in noun 
compounds as in SUNshine, which may be argued to be governed by the 
morphosyntax, the significant point here is that Persian lacks any prosodically-
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based or rhythm-induced tonal rule. Thus, for example, Persian has no 
equivalent of the English Rhythm Rule, a post-lexical phonological accent 
deletion process, as applicable inside the phonological phrase (cf. DUNdee 
MARmalade, as contrasting with MARmalade from DunDEE; Jones 1967, cf. 
Gussenhoven 2011).  
Because of its morphosyntactic nature, Persian tone is similar to grammatical 
tonal morphemes. The location of the Persian tone plays a crucial role in the 
syntax, where it distinguishes, among other things, nominal from verbal 
constituents. The surface phonology of Persian presents many cases in which 
the segmental morphemes alone fail to convey the grammatical structure of 
the utterance. A significant hallmark of grammatical tones is that these may 
indicate grammatical information independently of the segmental morphemes 
within which they occur (Hyman 2016). 
Given that tone location is ultimately dependent on the position of syntactic 
elements as opposed to word classes or morphological elements like stem (see 
§3.5), the Persian tone is best seen as a tonal version of functional elements 
such as clitics rather than of affixes. In fact, there is a great degree of overlap 
in the distribution of tone and clitics in the language. Although clitics are 
restricted to certain constructions or indicate specific phrasal or sentential 
relations and are thus far less liberal than the promiscuously distributed tone, 
in various syntactic constructions it can be readily observed that the location 
of tone parallels that of certain clitics in that the minimal domain with which 
the tone is aligned equals the minimal domain to which the clitic is attached. 
An example of segmental parallel to tone is the Ezafe clitic [=e]. With little 
agreement in the literature about its morphosyntactic status, the Ezafe clitic is 
generally described as a semantically empty morpheme. As noted in §3.4.4, in 
the nominal Ezafe-construction, the Ezafe clitic links the head noun to a 
following attribute. Since a wide range of elements other than nouns and 
adjectives can appear as head or modifier in the Ezafe-construction, such as 
quotations (cf. 21) or grammatical nominalizations (cf. 25c), it is now more 
appropriate to describe the distribution of the Ezafe clitic with regard to the 
functional slots head and modifier rather than lexical classes. The rule of 
Ezafe-insertion is iterative in that multiple modifiers trigger multiple 
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occurrences of Ezafe. Thus, Ezafe is attached to the last syllable of the 
(nominal or nominalized) material that fills the head/modifier slots in the 
Ezafe-construction (with the exception of the last modifier). Importantly, this 
is similar to what tone does in this construction, since tone is aligned with 
whatever is the last syllable of the material appearing as head/modifier. 
Moreover, both tone and Ezafe are blind to the internal structure of the 
material inside a head/modifier slot, no matter how complex it is. Given that 
the domain of tone assignment is MWORD (see §3.4), the distributional 
similarity of tone and Ezafe in the Ezafe-construction highlights the role of 
Ezafe as a marker of MWORD domains in this nominal construction. As 
noted in §3.5.3, the role of Ezafe as an MWORD-marker has been suggested 
by Ghomeshi (1996) based on independent syntactic evidence. Ezafe-
construction thus reveals how tone serves in the syntax in the same manner as 
a segmental morpheme. 
Our observations about the distribution of the Persian tone underscore a 
number of important points about the nature of tonal morphemes in 
languages, as elaborated in Hyman (2016). First, tonal morphemes can do 
anything segmental morphemes can do. In particular, the function of 
grammatical tones can be as varied as grammar itself. While grammatical 
tones, as noted earlier, typically indicate morphological classes and 
morphological processes, there are languages such as Chimwiini, Barasana 
and Kalabari in which grammatical tones mark syntactic configurations. In 
this respect, Persian tone provides yet another piece of evidence in support of 
the diverse grammatical roles of tonal morphemes. Furthermore, we have not 
come across any case of tonal marking in which syntactic configurations are 
as transparently and robustly reflected as in Persian. Previously reported 
instances of grammatical tones as markers of syntactic configurations are 
mainly restricted to cases in which a morpheme in one word can assign tone 
to another word within certain syntactic environments (Hyman & Leben 
2019). 
Second, tonal morphemes might do better than segmental morphemes in 
serving a given function. To support this view, we turn to Ezafe-construction 
again, to show that tone is a more robust device than the Ezafe clitic for 
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marking MWORD domains in this construction. Traditionally, the Ezafe clitic 
has been used as an important synchronic criterion for the distinction 
between noun compounds and phrases (cf. [ b+limú] (water+lemon) 
‘lemon juice’ vs. [  b=e xi  r] (water=EZ cucumber) ‘cucumber juice’), 
assuming that many compounds have originated from phrases with the 
Ezafe clitic, and that over time, they have lost their clitic. Exceptions to 
this generalization are however not uncommon, since there are 
compounds with Ezafe in their form (e.g. [toxm=e mórɢ] (egg=EZ hen) ‘egg’. 
Thus, Ezafe might be present where there is no MWORD boundary, which 
fact emphasizes the status of tone as a more reliable criterion for 
compound/phrase distinction. Equally, in informal styles, the Ezafe clitic may 
be lost as a function of phonological environment, in particular if its host ends 
in [e], as in [xuné amír] (house Amir) ‘Amir’s house’. Tone, by contrast, is not 
affected by phonological context. 
Before closing this section, it is worth noting that Persian also has a 
grammatical tone to mark vocative nominals, be it nouns, noun phrases or 
nominalizations. This tonal morpheme is traditionally described as a high 
tone on the initial syllable which overrides the default syllable-final tone 
of nominals (cf. [méjmun] ‘monkey.VOC’ vs. [mejmún] ‘monkey’) 
(Ferguson 1957, Vahidian-Kamyar 2001). This makes Persian similar to 
typical cases of grammatical tonal marking in which morphological 
classes are indicated solely by tone.58 
 
It was shown that, among the size or rank orders to which 
morphosyntactic units are commonly assigned (i.e. clause > phrase > 
word > morpheme) the rank ‘word’ comes closest to the primitive 
domain of tone, viz. the lowest-rank constituent visible to tonal 
assignment. It is in itself a significant fact that particular groupings of 
morphemes of a Persian sentence that are treated by the 
                                                          
58 In addition to the vocative tone described here, the language may have a calling contour, as 
suggested by acoustic works (Sadat-Tehrani 2007: 162–189). 
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morphosyntactically-governed tone as a unit in large part accord with 
what is traditionally segmented as a word in the language (most notably 
in the case of derived and compound nominals). This observation may 
give new insights into an ongoing debate about the notion word and its 
status in linguistic theory.  
According to Lyons (1968: 194–206), in traditional grammatical theory, 
the word is the unit par excellence, whose status is taken for granted as a 
grammatical (morphosyntactic) unit between morpheme and sentence. 
The familiar morphology vs. syntax distinction rests upon the a priori 
primacy of word: the internal structure of words is dealt with by 
morphology whereas syntax handles the rules governing the combination 
of words in sentences. Nevertheless, it is notoriously difficult to define 
word on purely morphosyntactic criteria, not only as a cross-linguistic, 
but also a language-specific notion. In fact, what is traditionally 
considered as a (morphosyntactic) word in a given language is commonly 
confounded with non-morphosyntactic factors such as semantic, 
prosodic and orthographic regularities. Words are widely associated with 
the minimum unit with an independently usable meaning (semantic bias), 
with the minimal citation form (prosodic bias), and within many writing 
systems they may be recognized by demarcating features such as blank 
spaces or commas (orthographic bias). Various morphosyntactic criteria 
of wordhood have been proposed, like non-selectivity (as used by 
ourselves in §3.2.3 to distinguish clitics from affixes) and inseparability or 
non-coordinatability, but as argued by some researchers, these criteria 
have little to contribute to a notion of morphosyntactic word as an 
element of language structure, due to lack of systematic applicability 
across contexts and languages (cf. Julien 2002, Haspelmath 2011). 
Given the ambiguities in defining word and because of similarities 
between words and phrases across the world’s languages, some accounts 
of grammar have abandoned or relaxed the notion. Under such view, 
there is no strict distinction between morphology and syntax, and 
between word and phrase, meaning that word and phrase structures can 
both be accounted for by one set of combinatorial principles (Fabb 
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1984, Sproat 1985, Baker 1987, Halle and Marantz 1993). We will refer 
to this view as Null Hypothesis (Henceforth NH), by virtue of its 
assumption that phrases are built directly out of morphemes with no 
intervening notion of word. An alternative view argues for a distinction 
between morphology and syntax, and consequently between word and 
phrase. According to this position, which is referred to as Lexical 
Hypothesis (henceforth LH), morphology (or word system) and syntax 
(or phrase system) constitute two independent components of the 
grammar, each with different sets of objects and different combinatorial 
principles (Lapointe 1980, Selkirk 1982, Di Sciullo and Williams 1987). A 
corollary of LH is that the internal structure of words is opaque to the 
phrase system. 
Apparently, the findings of our study corroborate LH. Without the 
notion of morphosyntactic word, as an intermediate constituent between 
morpheme and phrase, we would not have been able to state regularities 
of the distribution of Persian tone. How can a morphosyntactic model 
that does not distinguish words from phrases as different levels of 
analysis account for the fact that the Persian tone makes a robust 
distinction between nominal words and phrases independently of 
prosodic and semantic factors (see §3.4.3)? The tonal distribution in 
Persian sentences would be difficult to explain under NH, which 
assumes that sentential structures have individual morphemes as their 
terminals, instead of particular groupings of morphemes, i.e. words (see 
§3.4.4). 
Crucially, LH allows for a better understanding of the tonal patterns in 
the case of rank-shifting processes such as quotations and 
nominalizations (see §3.5). Given the conceptual distinction between 
morphological form and syntactic atomicity under LH (Di Sciullo and 
Williams 1987, Zwicky 1990), the notion morphosyntactic word is 
broken down into morphological word as the large objects of 
morphology and the syntactic word as the small objects of syntax. While 
a perfect match between morphological words and syntactic words is 
their default relationship, they need not coincide, meaning that syntactic 
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atomicity may be displayed by objects that lack a morphological form. 
Thus, even though the nominalizations discussed in §3.5 do not have 
morphological forms, i.e. they are not (derived/compound) nouns or 
adjectives, they may well be described as syntactic atoms due to their 
external syntax as single nouns or adjectives. Crucially, the fact that 
nominalizations are treated no differently from nouns by the tone reveals 
that the primitive domain of tonal assignment is syntactic words, rather 
than morphological words. There is thus an intriguing correspondence 
between syntactic atomicity in the sense of LH and the primitive domain 
of tonal assignment in Persian. In this respect, it is a new observation, as 
far as we are aware, that nominalizations with the segmental form of a 
finite clause, such as relative clauses, constitute a syntactic atom, 
suggesting that these are attached to a nominal head in the same way as 
an adjective and a noun combine to form an NP comprising a nominal 
head and a modifier. This is in contrast with the standard idea that 
relative clauses represent full clauses subordinated to a head nominal. 
Another significant observation concerns phrasal compounds (i.e. 
compounds that contain syntactic phrases), which are frequently 
regarded as a case against LH. As seen in §3.4.3, Persian tone does not 
treat the seemingly phrasal material inside a phrasal compound as a 
phrase, but treats the whole compound as a single word (recall the 
example in (14)). This observation supports the idea, as discussed by 
some advocates of LH (e.g. Bresnan and Mchombo 1995, Wiese 1996, 
Pafel 2015), that the phrasal material inside a phrasal compound is not 
really a syntactic phrase, but rather the quotation of a phrase.59 
In a stark contrast to nominals, where words and phrases are treated 
differently by the tonal system, both notional verbs and verb phrases 
                                                          
59 The tonal specification of Persian phrasal compounds may also remind us of Initial 
Accent Deletion in English, a morphosyntactic rule that deletes all pre-final accents in 
compounds, including phrasal compounds, as in i-couldn’t-care-LESS attitude, where the 
first constituent of the compound is underlyingly i-COULDN’T-CARE-LESS 
(Gussenhoven 2011). Given that this rule is not obviously governed by prosodic 
phrasing, we might argue that (morphosyntactic) rank-shifting process is responsible 
for Initial Accent Deletion. 
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exhibit the same tonal pattern (see §3.4.4), which we refer here to as 
Initial Tone Assignment (henceforth ITA). Whilst at first glance this 
seems to contradict LH, giving support to NH, a closer inspection 
reveals that the tone in fact differentiates inflected verbs from larger 
verbal constituents (VPs), in particular if their negated forms are taken 
into account.  Thus while in the non-negated verbal constituents in (32), 
both traditional words (i.e. (32a) and (32b)) and phrases (i.e. (32c) and 
(32d)) are subject to ITA, as described earlier in §3.4.4, in their negated 
counterparts in (33), ITA is applied to the inflected verb alone and the 
non-verbal elements (non-specific object and manner adverb) carry 
individual tones. 
(32)  (a)  xúnd-am 
       read.PST-1SG 
       ‘I read’ 
    (b)  mí-xund-am 
       DUR-read.PST-1SG 
       ‘I was reading’ 
    (c)  ket  b  mi-xund-am 
       book  DUR-read.PST-1SG 
       ‘I was reading books’ 
    (d)  tónd ket b  mi-xund-am 
       fast  book  DUR-read.PST-1SG 
       ‘I was reading books fast’ 
   
(33)  (a)  ná-xund-am 
       NEG-read.PST-1SG 
       ‘I didn’t read’ 
    (b)  né-mi-xund-am 
       NEG-DUR-read.PST-1SG 
       ‘I was not reading’ 
    (c)  ket  b  né-mi-xund-am 
       book  NEG-DUR-read.PST-1SG 
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       ‘I was not reading books’ 
    (d)  tónd ket  b  né-mi-xund-am 
       fast  book  NEG-DUR-read.PST-1SG 
       ‘I was not reading books fast’  
While this behaviour of the negative marker can be associated with the 
topic-focus structure, which will be discussed in §3.6.3, the relevant 
observation here is that the tonal marking of the negated constructions 
reveals a distinction between inflected verbs and VPs. A VP may carry 
multiple tones depending on the number of morphological words (in its 
traditional sense) it contains. For example, (33d) has three tones because 
it consists of three morphological words, an inflected verb, a noun, and 
an adverb. Inflected verbs, by contrast, have maximally one tone, given 
that the ITA domain cannot be smaller than an inflected verb. That is, 
verb stems and inflectional affixes are never assigned tone independently 
of each other (see §3.6.3 for a discussion about the nature of ITA). 
There is still a striking difference between verbal and nominal words, in 
that the internal structure of verbal words (inflected verbs) is accessible 
to the tone, suggesting that verbal words are not syntactic atoms in the 
same way as nominal words are. This accords with the idea that verb 
inflectional affixes, while morphologically bound to the verb stem, 
occupy their own leaf in the syntactic tree.60 The crucial observation, 
however, is that the tonal system has access to the internal structure of 
verbs only if they appear as matrix predicates, since, as seen in §3.5, 
verbs that are embedded in a nominal phrase are analyzed by the tone as 
(part of) a nominal word. This suggests a close link between the visibility 
of inflectional markers to the phrase system and the ability of the verbal 
word to express sentential predication. 
                                                          
60 Recall from §3.2 that all cases in which the boundary between a noun stem and a 
prosodically bound morpheme is visible to the tone involves cliticization, i.e. the bound 
morpheme is a separate syntactic word by virtue of its promiscuity. 
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It would appear that the formation of the ITA domain is sensitive to the 
topic-focus structure of sentence meaning. The topic is what the 
sentence is about, while the focus refers to what is predicated about the 
topic. As a generalization, the morphosyntactic word that carries the ITA 
tone is the main focus. Thus, under neutral tonal marking, the leftmost 
element of a VP is interpreted as the main focus of the sentence. For 
example, in (32c), the non-specific object is the focus, meaning that what 
is asserted by the sentence is the predication of the non-specific object 
over the event denoted by the verb (=what I read is a book/books). 
Similarly, the focus in (32d) is the manner adverbial, in that the main 
assertion here involves the predication of the adverbial over the event 
denoted by the object-verb complex (=my book reading was fast). 
There are two major patterns of deviation from the neutral tonal 
marking of VPs or sentences. First, the ITA tone cannot be assigned to 
the words whose focus reading is blocked by the context, as can be 
understood by comparing different realizations of the VP in (34). The 
manner adverbial, which receives the ITA tone in the neutral context in 
(34a) and therefore is interpreted as the focus, falls out of the ITA 
domain in (34b), where it requires a topic interpretation. The non-
specific object follows the same pattern, as can be compared between 
(34b) and (34c). 
(34)  tond ket b  mi-xund. 
    fast  book  DUR-read.PST.3SG 
    ‘S/he was reading books fast.’ 
 
  (a) [tόnd ket b mi-xund]ITA  Context: Neutral 
  (b) tόnd [ket  b mi-xund]ITA Context: What was s/he doing fast? 
  (c) tόnd ket  b [mí -xund]ITA  Context: What was s/he doing fast with books? 
Second, depending on the discourse context, the ITA tone may be 
assigned to a preverbal element outside of the VP, such as subject, 
specific object or time/place adverb, to mark it as the main focus, as 
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illustrated in (35). While in the neutral marking in (35a), the ITA tone is 
assigned to the non-specific object, in (35b) the temporal adverb is the 
focus and therefore carries the ITA tone. 
(35)  mejmun   diruz   ket b  xund-an. 
    monkey.PL yesterday book  read.PST-3SG 
    ‘Monkeys read books yesterday.’ 
  (a) mejmun   dirúz [ket  b xund-an]ITA  Context: Neutral 
 
  (b) mejmun   [dirúz ket b xund-an]ITA  Context: When did monkeys read books? 
The term ‘post-focal deaccentuation’ has been generally used to describe 
the tonal pattern in structures like (35b), in which a VP-external word, by 
virtue of its focus status, receives the ITA tone (i.e. the final tone in the 
sentence). The idea that structures involving deaccentuation (cf. 35b) and 
those with neutral marking (cf. 35a) follow from the same tonal rule, i.e. 
ITA, is in line with the experimental observation in Chapter 2 (§2.4.2) 
that these two structures do not involve phonologically distinct tones. 
Finally, there are segmental morphemes that may affect the topic-focus 
structure and as a result the tonal marking of the sentence. The negation 
marker is one such morpheme. As illustrated above in (33c,d), the 
negation prefix limits the ITA domain to the verb, suggesting that the 
negated verb is the main focus in these structures, which is not 
surprising given the contrastive nature of the negation.61  
                                                          
61 Focus particles represent further examples of segmental morphemes that affect the 
topic-focus structure. Recall from Chapter 2 (§2.4.4) that focus particles like [faɢat] 
‘only’ cannot express focus independently of tonal focus marking. 
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In addition to vowels and consonants, the words of a language may be 
specified for stress and tone.62 The presence of such word prosodic 
structure may have profound consequences for speech processing as well 
as first and second language acquisition (Cutler 2012). Stress in languages 
like English is an obligatory syllabic prominence feature of major class 
words (Hyman 2006). Such words can be grammatical utterances with or 
without additional unstressed function words. For instance, An elephant is 
a legitimate answer to a question like What can you see?, while Do it! is a 
legitimate imperative. Here, the stressed syllables el and Do in addition 
serve as anchor points for elements of the intonational melody known as 
‘pitch accents’. In longer utterances, many stressed syllables are spoken 
without pitch accents, only one of which needs to occur in any utterance. 
In ELephants can NO longer be made to perform in CIRcuses, pitch accents may 
occur on the capitalized syllables, while long, made and form are stressed 
syllables that may be left without. Lexical searches during speech 
processing appear to be initiated at each stressed syllable (Cutler 1986, 
Cooper et al. 2002), while Friedrich et al. (2004) established the role of 
                                                          
62 This chapter is based on: Rahmani, H., Rietveld, T. & Gussenhoven, C. (2015). 
“Stress deafness reveals absence of lexical marking of stress or tone in the adult 
grammar”, PloS one, 10(12). 
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pitch in signaling word-initial stress in German. Since stressed syllables 
may be pitch accented, word stress is indirectly involved in signaling 
different focus meanings in English and many other languages (e.g. 
Selkirk 1995, Ladd 2008). Also, accented words are processed faster than 
unaccented words (Cutler 2012: 243). 
Equally, languages may have a tone contrast on one or more syllables in 
a word. The variation in the density of lexical tones has given rise to sub-
classifications of languages with lexical tone, such as ‘restricted tone 
language’, ‘contour tone language’, ‘pitch accent language’, and so on 
(Hyman 2006). Regardless of such variation in tone density, lexical tone, 
like lexical stress, will play significant roles in speech processing. In 
Nigerian English, word boundaries are generally marked by pitch 
features. Specifically, any utterance-medial major class word is ended by 
a drop in pitch, and it is therefore also begun by a drop in pitch if 
another major class word precedes; a preceding function word will cause 
a major class word to begin with a rise (Gussenhoven 2014). Japanese 
has a lexical tone melody on one of the syllables of some morphemes 
(‘accented words’); toneless words are ‘unaccented’. Because of the effect 
on word beginnings, the distinction between initially accented words and 
other words is already detected on the basis of the first syllable, while 
word priming is sensitive to agreement in accentuation (Cutler & Otake 
1999).  
The acquisition of a native word prosodic structure has obvious 
consequences for foreign language learning later in life. French words 
have a pitch accent on their final syllable when they appear finally in a 
phonological phrase, as evidenced by the alignment of the pitch peak in 
relation to the duration of that syllable (Welby 2006), while word-initial 
syllables may equally have a pitch accent when occurring initially in the 
phonological phrase. Since the location and the presence of the pitch 
accent is determined by the phrase, lexical representations of French 
words do not need to register any word prosodic feature. The acquisition 
by French learners of languages with contrastive word stress will 
therefore be hampered by the need to register a prosodic feature for 
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which their lexicon was not kitted out. Similarly, while infants appear to 
start from the assumption that the pitch pattern of words is part of their 
representation, those acquiring a language without tone abandon that 
assumption around the age of 9 months (Liu & Kager 2014). Adult 
learners of tone languages whose native language has no lexical tone will 
therefore initially be unable to store the tone pattern of words in an L2 
language with lexical tone. 
An interesting approach to uncovering the presence of word prosodic 
structures was developed in a series of experiments by Emmanuel 
Dupoux and colleagues, who showed that sensitivity to word prosodic 
contrasts varies considerably with the language background of the 
listener (Dupoux et al. 2001, Peperkamp & Dupoux 2002, Dupoux et al. 
2008, Peperkamp et al. 2010). While the details of the experimental tasks 
differ across experiments, they used a sequence order recall task in which 
trials consist of short sequences of word-like stimuli representing two 
types depending on the location of the prosodic prominence, for 
instance [númi] and [numí]. The task involves a reproduction of the 
order of the stimuli as a sequence of key strokes, whereby key ‘1’ is 
associated to one stress location (e.g. [númi]) and key ‘2’ to the other 
(e.g. [numí]). A trial may be from 2 to 6 stimuli in length. Thus, the order 
[numí - numí - númi] is to be reproduced as ‘221’. While stimuli are 
unique and thus differ acoustically from one another, they come from 
two sets whose members are exemplars of each of the two stress 
patterns. Importantly, it was found that listeners whose native language 
is French performed significantly worse than Spanish listeners in 
reproducing the stress patterns by key strokes (Dupoux et al. 2001). A 
crucial consideration for the interpretation of the language effect 
concerns the amount of time that elapses between stimulus and 
response. An AX discrimination task using similar stimuli did not yield 
any marked difference between French and Spanish listener groups, 
because subjects can apparently respond quickly enough to be able to 
rely on their acoustic memory (Dupoux et al. 1997). An ABX task did 
reveal differences between groups, both in error rates and reaction times, 
but it was suggested that a Sequence Recall Task (SRT), where sequences 
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of stimuli can exceed three, would more effectively show the  language 
effect (Dupoux et al. 2001). Rather than an ability to perceive the 
prosodic contrast, the issue therefore appears to be the ability to store 
prosodic features for the duration of the response time. To enhance this 
dependence on storage, a distracting sound is played after each sequence, 
in an attempt to inhibit participants’ recourse to acoustic memory. The 
authors used the term “deafness” to ‘designate the effect of listeners 
having difficulties in discriminating non-words that form a minimal pair 
in terms of certain non-native phonological contrasts’ (Peperkamp & 
Dupoux 2002), with quotation marks to indicate that the listeners 
involved do not completely fail to perceive these contrasts. 
Our interest in this report concerns the nature of this storage. Dupoux 
and colleagues discuss three manners in which the information in stimuli 
could in principle be encoded in a perception task (Dupoux et al. 2001). 
The first relies on a categorization of the incoming stimulus on the basis 
of a comparison of its acoustic characteristics with stored exemplars. 
Robust acoustic cues to stress position should aid subjects in the use of 
this strategy, but it has the disadvantage of not being automated and thus 
being hard to apply when stimulus sequences are long and intervals 
between stimuli are brief. A second strategy they envisage is the use of 
the Mismatch Negativity signal which is generated in the brain whenever 
a stimulus differs from the preceding one. The authors briefly 
contemplate how this signal might be used to classify stimuli as ‘same’ or 
‘different’, but, quite apart from its feasibility, reject it as unusable in 
cases where there are phonetic differences between stimuli that fall 
within the same stress location category. Their third possibility is an 
encoding strategy based on phonological representations, which they see 
as the only plausible route, provided that there is phonetic variation 
among the stimuli in the same stress location class and that some 
provision is made in the experiment to defeat acoustics-based strategies. 
Assuming this third option is correct, the issue concerns the nature of 
the phonological representation.   
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Despite their lack of success in the SRT, French listeners are 
undoubtedly able to phonologically encode a pitch accent on some 
syllable, since these routinely occur at the beginnings and ends of 
phonological phrases, as explained above (Jun & Fougeron 2000, Post 
2000). This suggests that the distinction between the French and Spanish 
listeners lies in whether stress is marked in their lexicon. This position 
was taken by Peperkamp (2004), who assumes that the presence of 
lexical markings provides the crucial determinant of success in the SRT. 
However, Peperkamp’s position differs from ours in that she attributed 
the presence of prosodic markings to early language acquisition, in 
particular the stage before word recognition. The argument here is that 
children cannot detect words if their understanding of the relation 
between word boundaries and stress location is incomplete. Languages 
with transparent regularities between stress location and word 
boundaries, like French, will allow infants to acquire a default stress rule, 
but - in Peperkamp’s view - both exceptional stress and morphologically 
induced stress will cause infants to develop (partly redundant) stress 
marking throughout the lexicon. Exceptional stress is common in 
languages with default penultimate stress and monosyllabic words. 
Polish, for instance, overwhelmingly has penultimate stress, but also has 
a number of words with antepenultimate stress, like uniˈwersytet 
‘university’, besides a large number of monosyllabic words. 
Morphologically governed stress generously occurs in Spanish, which 
also has lexical exceptions. We refer to Peperkamp’s position as the 
Surface Transparency Hypothesis (STH). 
An inherent assumption in the STH is that the adult grammar includes 
the traces of assumptions that may have been abandoned during the 
acquisition process. However, developmental studies frequently report 
perceptual reorganizations as a result of continued exposure to the 
language being acquired (Kuhl et al. 1992). As observed earlier, the initial 
hypothesis by infants acquiring Dutch is that words are specified for 
tonal information, but by 9-12 months they abandon their reliance on 
pitch, as shown by their results in tone discrimination tasks. By the age 
of 18 months, their sensitivity increases again so as to reach an adult 
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level of performance, indicative of their acquisition of the intonation 
system (Liu & Kager 2014). We therefore assume that if the adult lexicon 
does not contain prosodic markings, the performance of speakers on a 
SRT will fall short of that by other speakers, regardless of whether that 
language has a surface-observable relation between stress location and 
word boundaries.  
Persian may provide an opportunity to throw some light on this issue. 
The surface phonology of Persian presents many cases of phonological 
word boundaries which fail to correspond to morphological word 
boundaries. If the infant relies on the detection of these boundaries in 
the search for lexical items, as suggested by Myers et al. (1996), it will be 
faced with an array of accent locations at various removes from the final 
boundary. This non-transparent relation between phonological word 
boundaries and what we here refer to as accent arises due to complexities 
in the mapping between morpho-syntactic structure and phonological 
structure. Morphological words, whether simple, derivationally complex or 
compound, are accented on the final syllable. However, prosodically 
deficient morphemes are integrated into a phonological word with a 
morphological host to their left (cf. Himmelmann 2014). Differently 
from derivational and inflectional suffixes, these cliticizing morphemes 
do not form single morphological words with their host. Effectively, this 
represents a case of Peperkamp’s morphological stress: ‘As for stress 
systems in which morphology plays a role, they surely cannot be acquired 
pre-lexically, since pre-lexical infants do not have access to 
morphological information by definition’ (Peperkamp 2004: 101). 
Strikingly, Persian minimal pairs of word and word+clitic combinations 
are highly frequent, like /m hi/ [m .hí] ‘fish’ and /m h-i/ [m  .hi] 
‘any/some month’. Minimal pairs may also exist at the level of the phrase 
due to the status of compounds as single morphological words. Thus, 
the bi-phrasal NP-VP clausal structure [f rsí zab  n ast] (Persian-
language-is) ‘Persian is a language’ contrasts with [f rsi zab  n ast] ‘S/he 
is a speaker of Persian’, where [f rsi zab n] is a compound. In addition, 
there are further post-lexical accent rules not discussed in detail here, 
which place accent at the beginning of syntactic constituents, further 
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complicating a direct mapping of accents and phonological boundaries. 
Yet, because no prosodic marking in the lexicon is required to generate 
or interpret Persian sentences, our prediction is that listeners with 
Persian as their L1 are stress “deaf”. 
We refer to the Persian post-lexical prominence as ‘accent’, because its 
‘stress’ (e.g. Ferguson 1957) does not involve any phonetic cues, like 
durational and spectral features, other than f0, and technically therefore 
the prosodic marking is tonal, as in Japanese (Abolhasanizadeh et al. 
2012, Beckman 1986, Sluijter et al. 1997). Results obtained with a SRT 
for a group of participants with a Standard Japanese background and a 
group of speakers of an accentless variety of Japanese indicate that the 
presence of a lexical accent allows participants to perform the SRT 
successfully (Utsugi et al. 2010). The standard group significantly 
outperformed the accentless group on the prosodic contrast 
corresponding to lexical accent differences in Standard Japanese. Our 
assumption is therefore that either prosodic marking, stress or accent 
(i.e. tone), will enable participants to perform successfully on the SRT. 
 
In order to put the performance of Persian listeners in perspective, we 
selected upper and lower baseline languages. The first two rows in Table 
4.1 list the phonetic parameters that cue the word prominence, row 3 
indicates whether the prosodic feature is present on all words, row 4 
indicates whether the adult grammar requires any words to be marked in 
the lexicon for the presence of the stress or tone, row 5 indicates 
whether the prosodic marking has a stable relation to observable word 
boundaries in the sense of Peperkamp (2004), implying a prediction of 
relative insensitivity to prosodic contrasts by the STH if the answer is 
‘yes’. For Indonesian, which we assume has no prosodic feature on any 
syllable, a situation not envisaged in Peperkamp (2004), there is 
technically no prediction by the STH, but it is reasonable to assume the 
language would by default have induced stress “deafness” in her account. 
Row 6 presents the prediction by our hypothesis based on a marking in 
the adult lexicon. 
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Table 4.1 Word prosodic features of five languages in the experiment (rows 1 – 5) and 
predictions for success in the Sequence Recall Task (row 6). 
 D J P F I 
1. Duration/spectral Yes No No No No 
2. Tonal 
Yes, 
if accented 
Yes Yes Yes No 
3. Obligatory 
Yes, 
stress 
No Yes; 
deletable 
Yes; 
deletable 
- 
4. Lexical 
Yes, 
stress 
Yes, 
tone 
No No - 
5. Surface transparent? No No No Yes - 
6. Stress “deaf” 
   (this paper)? 
No No Yes  
 
Yes Yes  
D: Dutch; J: Japanese; P: Persian; F: French; I: Indonesian 
 
For the lower baseline languages, we chose French and Indonesian. 
French has phrase-peripheral pitch accents, a transparent relation 
between accents and boundaries, and is a textbook case for stress 
“deafness”. Indonesian has neither tone or stress on any syllable, 
whether word-based or phrase-based (Odé 1994, Goedemans & van 
Zanten 2007). The performance of listener groups with these two 
language backgrounds should provide an operational definition of stress 
“deafness” as defined by the SRT. For the upper baseline, we chose 
Dutch and Japanese. Dutch has numerous exceptional stress locations, 
as illustrated by minimal pairs like [ˈkaːnɔn] ‘canon’ - [kaˈnɔn] ‘cannon’ 
(Sluijter et al. 1997). Japanese words unpredictably fall into two classes, 
unaccented and accented, with free accent location, a minimal triplet 
being [hási] ‘chopsticks’, [hasí] ‘bridge’ and unaccented [hasi] ‘end’ 
(Kubozono 1993, Pierrehumbert & Beckman 1988). The language under 
investigation is Persian, which has a non-transparent relation between 
perceivable word boundaries and accent location, while not requiring 
lexical prosodic markings in the adult grammar.  
Our SRT broadly followed those of the more recent publications 
(Dupoux et al. 2001, Peperkamp & Dupoux 2002, Dupoux et al. 2008, 
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Peperkamp et al. 2010). One innovation concerns the language in which 
the stimuli are spoken. In the earlier experiments this was Dutch, which 
has word stress. Since Persian lacks phonetic stress, as explained above, 
we included stimuli spoken in Dutch and Persian. Our stimuli thus 
always contained the prosodic feature present in Dutch (stress), French 
(pitch accent), Japanese (pitch accent) and Persian (pitch accent). As in 
Dupoux et al. (2001), the recall performance of a prosodic contrast is 
compared with that of a control segmental contrast across different 
levels of memory load. The experiment is divided into two parts in each 
of which participants are required to learn two CVCV nonwords 
representing either a segmental contrast (e.g. [múku – múnu]) or a 
prosodic feature contrast (e.g. [númi – numí]).  
In order to make participants tap into a phonological level of 
representation, three measures can be taken. First, stimuli representing 
each phonological type should vary phonetically, so that the participants 
cannot easily use low-level acoustic cues. In our case, each phonological 
type was represented by three acoustically different tokens. Second, to 
further minimize the use of non-linguistic coding strategies, we kept 
stimulus durations and inter-stimulus intervals fairly short, at 450 ms and 
120 ms, respectively. Third, immediately after playing each sequence the 
word ‘OK’ was played. These features make it unlikely that participants 
can rely on ‘echoic memory’, the ability of the brain to take a copy of 
what is heard and hold it for 2 to 5 seconds (Lu et al. 1992). 
We avoided mixing stimuli from different speakers in the same sequence, 
unlike the procedure of the ABX tasks in Dupoux et al. (1997) and in the 
SRTs in Dupoux et al. (2001) and Dupoux et al. (2008). These authors 
motivated this procedure on the grounds that it made the task more 
difficult and hence more likely to show up differences between listener 
groups. In a pilot experiment we found that using multiple voices for the 
same sequence was highly disturbing for the participants. Moreover, we 
observed that mixing speakers seemed to have opposite effects, 
depending on the combination of speaker and prosodic pattern. Using 
one voice for the first and second stimuli in the sequence [númi – númi 
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– numí – numí] and another for the third and fourth, for instance, makes 
it easier to spot the shift from initial to final stress, because the prosodic 
difference is highlighted by the speaker difference. 
 
 
Two minimal pairs of non-words were constructed, one involving a 
segmental contrast ([múku – múnu]) and a prosodic contrast ([númi – 
numí]). None of the nonwords is a real word in Persian, Dutch, 
Japanese, French or Indonesian, while being phonotactically legal 
combination of segments in all of these languages. These nonwords were 
recorded several times by a female and a male speaker of Persian and of 
Dutch, respectively, in a sound-proof booth, at a sampling rate of 22050 
Hz. In addition, the word ‘OK’ was recorded by a different female 
speaker of Persian. For each nonword, three tokens from each speaker 
were selected that were judged by the authors to clearly illustrate the 
contrasts under investigation. This yielded 48 stimuli (4 nonwords × 4 
speakers × 3 tokens). Mean durations were 581 ms (Persian segmental), 
583 ms (Persian prosodic), 463 ms (Dutch segmental) and 452 ms 
(Dutch prosodic). Using the PSOLA algorithm implemented in Praat 
(Boersma & Weenink 2012), durations of all tokens were changed to 450 
ms, a shortening which preserved the language-like nature of the stimuli. 
Acoustic details of the stimuli representing the prosodic contrast are 
given in Table 4.2. 
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Table 4.2 Mean acoustic measurements of the prosodic tokens after durational adjustments 
pooled over 6 tokens of each nonword ([númi / numí]) for Persian and Dutch separately. 
 1st word [númi] 2nd word [numí] 
Dutch set Persian set Dutch set Persian set 
Dur. σ1 (ms) 215 210 195 180 
Dur. σ2 (ms) 235 240 255 270 
Dur. (σ1/σ2) 0.91 0.87 0.76 0.67 
Int. σ1(dB) 86. 3 86.6 83 85.1 
Int. σ2 (dB) 77.4 78.6 86.4 86.7 
Int. (σ1/σ2) 1.11 1.11 0.96 0.98 
F0Max σ1(ST)a 10.82 11.25 3.45 6.83 
F0Min σ1 (ST) 6.41 6.88 1.01 4.88 
F0Max σ2 (ST) 3.07 7.27 9.62 8.60 
F0Min σ2 (ST) -0.09 3.13 0.81 4.48 
F0 (σ1/σ2) 1.39 1.05 0.27 0.47 
F1 (V1/V2)b 1.11 1.24 0.94 1.00 
F2 (V1/V2) 0.46 0.57 0.44 0.60 
F3 (V1/V2) 0.70 0.85 0.72 0.86 
Dur. σ1 : duration of the 1st syllable; Dur. σ2: duration of the 2nd syllable; Dur. (σ1/σ2): ratio 
between the duration of the 1st syllable and the duration of the 2nd syllable; Int. σ1: intensity of 
the 1st syllable; Int. σ2: intensity of the 2nd syllable; Int. (σ1/σ2): ratio between the intensity of the 
1st syllable and the intensity of the 2nd syllable; F0Max σ1: maximum F0 of the 1st syllable; F0Min 
σ1: minimum F0 of the 1st syllable; F0Max σ2: maximum F0 of the 2nd syllable; F0Min σ2: minimum 
F0 of the 2nd syllable; F0 (σ1/σ2): ratio between the pitch range of the 1st syllable and the pitch 
range of the 2nd syllable; F1 (V1/V2): ratio between the 1st formant of the 1st vowel and the 1st 
formant of the 2nd vowel; F2 (V1/V2): ratio between the 2nd formant of the 1st vowel and the 2nd 
formant of the 2nd vowel; F3 (V1/V2): ratio between the 3rd formant of the 1st vowel and the 3rd 
formant of the 2nd vowel; 
a Reference value for semitone calculations was 100 Hz 
b Formant frequencies were extracted from the midpoints of each vowel at the highest intensity 
peak, using a linear predictive coding algorithm in Praat. 
The study employed a repeated measures design, with LANGUAGE as the 
fixed between-participant factor, and CONTRAST, SEQUENCE LENGTH 
and STIMULUS TYPE as the fixed within-participant factors [5×2×3×2: 
LANGUAGE (Persian, Dutch, Japanese, French and Indonesian) × 
CONTRAST (segmental and prosodic) × SEQUENCE LENGTH (3-, 4- and 5-
word) × STIMULUS TYPE (Persian set and Dutch set)]. 
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The experiment was presented with E-Prime 2.0 (Schneider et al. 2002) 
on a laptop computer. Participants listened individually to the stimuli 
through loudspeakers in an otherwise soundless room. The language of 
the experiment was English for all language groups. Instructions were 
provided both on the screen (in English) and in printed form (in each 
native language). The experiment consisted of two parts, one for the 
segmental contrast and one for the prosodic contrast, with a voluntary 
break in between. Each part was preceded by a training session. For the 
segmental test, participants were trained to associate nonword [múku] 
with key ‘1’ and [múnu] with key ‘2’, while for the prosodic test they 
were trained to associate [númi] with key ‘1’ and [numí] with key ‘2’. 
Participants were told that they were going to learn two words in a 
foreign language and were invited to press key ‘1’ so as to hear all 12 
tokens of one member of the contrast and key ‘2’ for all 12 tokens for 
the other member. Next, they were invited to listen to a single, randomly 
presented token from each set by pressing either key. In this way, 
listeners could hear the various tokens of the two words as often as they 
wished. After they had indicated having learned this two-way 
classification, participants moved on to an identification task. At this 
stage, they heard one token from the 24 stimuli and were asked to 
respond by pressing ‘1’ or ‘2’, after which either the word “Correct!” or 
“Incorrect!” was displayed on their screen for 800 ms. This procedure 
was repeated until eight correct sequential responses had been given. 
Maximally two stimuli for the same word from each language set were 
played in succession. After passing this training session, participants 
entered the experimental session. In each language group, half of the 
participants were first tested with the segmental contrast. 
During the experimental session, participants first listened to a warm-up 
block of two-word sequences and were asked to reproduce each 
sequence by typing the associated keys in the correct order. It contained 
all four possible combinations (‘11’, ‘12’, ‘21’ and ‘22’), which resulted in 
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eight trials (4 sequences × 2 language sets). After any incorrect response, 
the sequence was repeated until the correct response was provided. 
In the test block, we used sequences with three, four and five words, 
each containing five different combinations of the two words. The 
choice of these combinations was a compromise between a maximum 
number of switch points (transitions from ‘1’ to ‘2’ or from ‘2’ to ‘1’) and 
an avoidance of regular switch patterns (i.e. ‘12121’). For three-word 
sequences, there are two combinations with two switch points, both of 
which were used, and four possible combinations with one switch point, 
three of which were used. In four-word sequences, we used five 
combinations with two switch points, out of the six that are possible. 
For the five-word sequences, we chose five out of the eight possible 
patterns with three switch points. The selected sequences are given in 
Table 4.3. There were 10 trials (5 sequences × 2 language sets) per 
sequence length, which resulted in overall 30 trials. 
Table 4.3 Sequences of nonwords used in the experiment. 
Three-word sequences 
112a 121 122 211 212 
Four-word sequences 
1211 1221 2112 2122 2212 
Five-word sequences 
12112 12122 12212 21211 21221 
a 1 = first nonword, 2 = second nonword 
In the test block, there was no feedback on responses. The order of the 
sequences within the blocks was randomized per subject. Within each 
sequence, the items were randomly instantiated by one of the three 
tokens from either female speaker or male speaker, but no token 
appeared more than once per sequence. Tokens were separated by 120 
ms intervals. Responses could not be given until a recording of ‘OK’ of 
450 ms had been played 120 ms after the offset of the last token in the 
sequence. Once a response was given, the participants had to confirm it 
by pressing the Enter key, after which there was a 1500 ms interval till 
the next sequence was played. Whenever a sequence was entered that 
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didn’t match input sequence length, participants were asked to enter the 
response again. On average, the entire experiment lasted about 25 
minutes for each participant. 
 
150 participants took part in the experiment. They were all university 
students or held recently obtained MA degrees. The mean age for 
Persian, Dutch, Japanese, Indonesian and French was 27 (SD=7), 27 
(SD=4), 21 (SD=3), 27 (SD=4) and 29 (SD=8), respectively. None of 
the participants had stayed in a foreign country for more than 18 
months, nor had they had any professional musical training, which might 
have facilitated this prosodic SRT (Kolinsky et al. 2009). The Persian 
participants were recruited in Tehran and tested at the University of 
Tehran, the Japanese participants were recruited in the Tokyo area and 
tested at Waseda University, the Dutch participants were recruited in 
Nijmegen and tested at Radboud University Nijmegen, while the French 
participants were from the Provence-Alpes-Côte d'Azur region and were 
tested at Laboratoire Parole et Langage (LPL) in Aix-en-Provence. Half of 
the Indonesian participants, all of whom were fluent in standard 
Indonesian, were recruited in the Netherlands and tested at Radboud 
University Nijmegen, while the other half were recruited and tested at 
the University of Muhammadiyah Malang in East Java. The average 
number of trials participants needed to pass the training identification 
task and the warm-up block was 40. The scores of one French and three 
Persian listeners were discarded because they produced more than 150 
incorrect responses in the warm-up block. Four new subjects (one 
French and three Persian) were tested at Radboud University Nijmegen. 
 
Dupoux et al. (2001) normalized the stress contrast scores relative to a 
baseline by subtracting the scores of the segmental contrast from them, 
while in an earlier study they had processed the stress contrast directly 
(Dupoux et al. 1997). These authors discussed some arguments for and 
against the baseline method. An argument they raise against it is that 
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difference scores should have inherent measurement errors that are twice 
the size of those of absolute scores and are for this reason less reliable. 
However, according to Williams and Zimmerman (1996), our procedure 
falls within the great majority of experimental conditions in which 
difference scores are quite reliable. We chose to use absolute scores, 
because we have a relatively large and homogeneous participant group, 
30 in our case, against 12 in Dupoux et al. (2001). Also, we failed to find 
any significant differences between participant groups on the segmental 
contrast, which is an indication that there was no need for this baseline 
in the analysis of the prosodic contrast scores. By not using difference 
scores, we moreover avoided a decision on what the optimally language-
neutral choice for the segmental contrast should be. With the minimal 
pairs we used, based on Peperkamp et al. (2010), we have no a priori 
guarantee that the status of this particular segmental contrast is 
equivalent across languages.  
Responses that were fully correct transcriptions of the input sequence 
were labelled CORRECT, while all other responses were labelled 
INCORRECT. Tables 4.4-4.6 give score values for each language group as 
a function of contrast and stimulus type at the 3-word, 4-word and 5-
word levels of sequence length, respectively. 
Table 4.4 Mean scores (percentages correct) for each language group as a function of contrast 
and stimulus type at the 3-word level of sequence length. 
 Segmental contrast Prosodic Contrast 
 Dutch Set Persian Set Dutch Set  Persian Set 
Persian 91.33 (16.34)a 94.00 (11.92) 67.33 (30.84) 61.33 (31.92) 
Dutch 96.00 (9.68) 98.00 (6.10) 69.33 (28.15) 82.00 (23.69) 
Japanese 96.67 (9.22) 96.00 (12.20) 82.67 (22.12) 78.67 (23.45) 
Indonesian 92.67 (15.30) 94.00 (14.04) 60.67 (35.42) 50.67 (37.78) 
French 95.33 (15.48) 94.67 (11.66) 67.33 (29.93) 55.33 (32.67) 
a Standard deviations are given in parentheses 
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Table 4.5 Mean scores (percentages correct) for each language group as a function of contrast 
and stimulus type at the 4-word level of sequence length. 
 Segmental contrast Prosodic Contrast 
 Dutch Set Persian Set Dutch Set  Persian Set 
Persian 84.67 (17.17)a 76.67 (25.23) 42.67 (33.52) 42.67 (30.50) 
Dutch 88.67 (14.56) 92.00 (14.48) 68.67 (32.67) 66.0 (32.01) 
Japanese 86.67 (16.04) 84.0 (22.53) 62.67 (30.05) 71.33 (27.13) 
Indonesian 77.50 (23.52) 81.33 (20.96) 51.33 (34.31) 38.0 (34.18) 
French 81.33 (22.85) 80.67 (24.90) 44.0 (29.90) 39.33 (29.93) 
 
 
Table 4.6 Mean scores (percentages correct) for each language group as a function of contrast 
and stimulus type at the 5-word level of sequence length. 
 Segmental contrast Prosodic Contrast 
 Dutch Set Persian Set Dutch Set  Persian Set 
Persian 67.33 (29.0)a 74.67 (26.23) 32.00 (25.51) 26.00 (24.72) 
Dutch 77.33 (19.46) 78.00 (21.88) 46.00 (28.36) 51.33 (33.50) 
Japanese 73.33 (24.82) 75.33 (20.80) 53.33 (24.82) 49.33 (24.48) 
Indonesian 64.67 (27.13) 64.67 (30.03) 32.00 (26.57) 29.33 (35.13) 
French 66.67 (27.46) 62.00 (26.44) 28.00 (30.89) 22.67 (24.48) 
 
These data were subjected to a repeated measures ANOVA with the 
between-participant factor LANGUAGE (Persian, Dutch, Japanese, 
Indonesian, French) and three within-participant factors CONTRAST 
(segmental, prosodic), SEQUENCE LENGTH (3-word, 4-word, 5-word) and 
STIMULUS TYPE (Persian set, Dutch set). We applied arcsine 
transformations prior to analysis, since the variances of distributions 
underlying percentages were not constant and the unit of proportions 
was not constant over the scale (see Rietveld & van Hout 2005: 134). In 
all analyses, Huynh-Feldt corrected p-values are reported where 
appropriate. The ANOVA is summarized in Table 4.7. As for the within-
participant factors, the analysis revealed significant main effects of 
CONTRAST (p<.001, η
 
 =.685), and SEQUENCE LENGTH (p<.001, 
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η
 
 =.689), with relatively large effect sizes. We found no significant main 
effect for STIMULUS TYPE (p=.292). Overall, participants performed 
substantially worse in the prosodic condition than in the segmental 
condition and longer sequences yielded more errors than shorter ones. 
Participants in all language groups performed above chance level for 
both the segmental and the prosodic contrast. 
The between-participant factor, LANGUAGE, was significant (p<.001, 
η
 
 =.156), while there was a significant interaction between CONTRAST 
and LANGUAGE (p=.002, η
 
 =.109). All other significant interactions, i.e. 
STIMULUS TYPE × LANGUAGE and CONTRAST × STIMULUS TYPE, 
produced very small effect sizes (η
 
 <.100), suggesting that they are 
unimportant for purposes of this study. Therefore, in the analysis that 
follows we collapsed over SEQUENCE LENGTH and STIMULUS TYPE in 
each language group. Figure 4.1 gives mean score values for each 
language group across the two contrasts (pooled over the three sequence 
lengths and the two stimulus types). 
Given the significant interaction between CONTRAST and LANGUAGE, we 
carried out separate one-way ANOVAs of each of the two contrasts to 
investigate the difference between languages at each level. The analyses 
are reported in Table 4.8. Results revealed that the difference between 
the languages was significant only in the prosodic contrast (p<.001, 
η
 
 =.174). 
A post-hoc Sidak test yielded two homogeneous sets, one with Dutch 
and Japanese and one with Persian, French and Indonesian. Table 4.9 
summarizes the result. Overall, Japanese and Dutch participants 
performed better at the prosodic contrast, while French, Indonesian and 
Persian participants performed worse. 
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Table 4.7 Summary of the repeated measures ANOVA: Scores by the language of the listener, 
the type of the contrast, the length of the sequence and the type of the stimulus. 
Effects 
Sum of 
squares 
df 
Mean 
squares 
F value P value   
  
LANGUAGE (L) 67.51 4, 145 16.88 6.72 * <.001 .156 
CONTRAST (C) 346.65 1, 145 346.65 315.71 * <.001 .685 
SEQUENCE LENGTH (SL) 222.09 2, 290 111.04 320.88 * <.001 .689 
STIMULUS TYPE (ST) 0.42 1, 145 0.42 1.12 .292 .008 
C × L  19.41 4, 145 4.85 4.42 * .002 .109 
SL × L  5.24 8, 290 0.65 1.89  .061 .050 
ST × L 4.00 4, 145 1.00 2.66 * .035 .068 
C × SL  0.79 2, 290 0.40 1.10 .334 .008 
C × SL × L 1.92 8, 290 0.24 0.66 .722 .018 
C × ST  1.21 1, 145 1.21 4.07 * .046 .027 
C × ST × L  2.16 4, 145 0.54 1.81 .131 .047 
SL × ST 0.06 2, 290 0.03 0.09 .913 .001 
SL × ST × L 2.32 8, 290 0.29 0.87 .542 .023 
C × SL × ST 0.38 2, 290 0.02 0.06 .938 .000 
C × SL × ST × L  4.55 8, 290 0.57 1.94 .055 .051 
* indicates a significant effect at the 5% level. 
Since LANGUAGE is only significant for the prosodic contrast, we carried 
out separate one-way ANOVAs for the prosodic contrast for the Dutch 
and Persian stimulus sets, which in both cases yielded significant effects 
of LANGUAGE, with marginally more discrimination produced by the 
Persian stimulus set (Dutch stimulus set: F(4,145)=4.02, p=.004, 
η
 
 =.100; Persian stimulus set: F(4,145)=9.82, p<.001, η
 
 =.213). In a 
Sidak post-hoc analysis, we found two homogeneous groups of 
languages, Dutch and Japanese in one set and Persian, French and 
Indonesian in the other, for the Persian stimulus set. 
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Figure 4.1 Mean scores for each language group across the two contrasts 
 
 
Table 4.8 Summary of the separate one-way ANOVAs for the segmental and prosodic contrasts. 
 
Sum of 
squares 
Mean 
squares 
F (4, 145) P value   
  
Segmental contrast 1.38 0.34 2.00 .098 .052 
Prosodic contrast 13.76 3.26 7.63 * <.001 .174 
 
 
 
 
134 | AN EVIDENCE-BASED NEW ANALYSIS OF PERSIAN WORD PROSODY 
 
Table 4.9 Summary of a one-way ANOVA with a Sidak post-hoc analysis for the prosodic 
contrast. 
Language (I) Language (J) Mean 
Difference (I-J) 
P-value 95%CI 
Persian Dutch -0.53 * .021 [-1.01, -0.05] 
Japanese -0.57 * .009 [-1.05, -0.09] 
Indonesian 0.07 1.000 [-0.41, 0.55] 
French 0.07 1.000 [-0.40, 0.55] 
Dutch Japanese -0.04 1.000 [-0.52, 0.43] 
Indonesian 0.60 * .005 [0.12, 1.08] 
French 0.60 * .005 [0.12, 1.08] 
Japanese Indonesian 0.64 * .002 [0.16, 1.12] 
French 0.65 * .002 [0.17, 1.13] 
Indonesian French 0.01 1.000 [-0.47, 0.49] 
 
 
Our Sequence Recall Task (SRT) experiment with 150 subjects equally 
divided over five participant language groups produced results that 
support a number of positions we have taken in the introduction. The 
finding that speakers of Persian performed as poorly as the French 
listeners despite the omnipresence of accent location contrasts in the 
surface phonology of their language supports the position that the 
crucial determinant of success in the SRT is the presence of prosodic 
markers in the lexicon. It also supports our position, contra Peperkamp 
(2004), that the degree of transparency in the relation between 
perceivable word boundaries and accent location is not relevant, as long 
as the adult grammar operates without any lexical markings. Earlier, 
Peperkamp (2004) had proposed that the relation between prosodic 
stress and word boundaries should be transparent to the degree it is in 
French, where pitch accents predictably occur on final and initial 
syllables of phrases, or in languages with an exceptionless stress rule that 
alternates between the word final and word-penultimate position 
depending of the vowel length of the final syllable, like Hawaiian, or a 
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fortiori in languages in which an audible stress is present at every audible 
word boundary. While we do not exclude that Persian learning infants 
might initially provide their phonological representations of words with 
an accent, such initial stages would not survive in the adult grammar. 
The flexibility of the grammar during acquisition contrasts with its 
consolidation during adulthood, as shown by the poor results of L2 
learners of Tokyo Japanese, a language with lexically contrastive pitch 
accents, by speakers of accentless Japanese dialects (Utsugi et al. 2010, 
Utsugi et al. 2011).  
The lexical representational basis of the successful completion of the 
SRT is emphatically supported by the failure of speakers of Persian to 
perform at the level of speakers of languages with lexically contrastive 
prosodic features, like Dutch and Japanese. Speakers of Persian are 
widely exposed to the post-lexically contrastive function of accent in their 
language and will immediately notice incorrect accent placements. The 
prosody of Persian is governed by the morpho-syntax rather than the 
phonology. Peperkamp’s account of surface-transparent strategies to 
word detection by infants may well be realistic for the earlier stages of 
language acquisition, but what counts for the adult language user is the 
status of the grammar as it developed to its final state. Persian infants 
will at some early point come to realize that configurations of audible 
word boundaries and accent locations can fruitfully be used for word 
detection. At some point they will discover that (ignoring syntax-induced 
initial accents) the stretch between a boundary and a preceding accent 
contains clitic words, plus or minus any intervocalic syllable-initial 
consonant in that location (cf. /m h-i/ [m  .hi] ‘any/some month’), 
while the morphological word starts at the preceding boundary and ends 
at the accent, equally modulo the syllabic affiliation of its final consonant. 
This discovery will inevitably lead to an absence of prosodic markings in 
their lexicon, and to stress “deafness” during adulthood. The fact that 
accent has a high functional load in Persian and that deviations in accent 
locations are very salient to them cannot change this, assuming – as we 
have argued and as is suggested by the results of our experiment – that it 
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is the structure of the adult lexicon that determines what can be lexically 
stored. 
Our result underscores the significance of the SRT for phonological 
theory as developed by Emmanuel Dupoux and Sharon Peperkamp. It 
discriminates between lexical and post-lexical representations, a 
distinction that is at the heart of the theory of Lexical Phonology 
(Kiparsky 1982, Kiparsky 1985) and its version as developed within 
Optimality Theory (Kiparsky 2000, Bermúdez-Otero 2014). This 
distinction tends to be blurred in other proposals, like classic Optimality 
Theory (OT) and the various adaptations that sought to counteract the 
lack of success it had in dealing with effects that may be attributable to 
the lexical – post-lexical distinction. The SRT, as our results suggest, 
appears to provide a robust empirical approach to this distinction and 
can be used to demonstrate its cognitive basis. Second, our results clearly 
do not confirm purely episodic models of representation, like radical 
versions of exemplar theory, confirming Hanique et al. (2013).   
The fact that our results reveal a clean division into two language groups 
cannot at this point be interpreted to mean that there are no intermediate 
languages. While the performance of French listeners was generally the 
lowest, Dupoux and colleagues report fairly strong stress “deafness” 
results for subjects with Finnish and Hungarian backgrounds, languages 
with exceptionless word-initial stress. Subjects with a Polish background 
showed only a marginal effect (Peperkamp & Dupoux 2002, Peperkamp 
et al. 2010), which the authors attribute to  loanwords with final or 
antepenultimate stress, pointing out that a word-final pattern of 
penultimate stress inherently contrasts with stress on monosyllabic 
words, which is interpretable as being either initial or final. The presence 
of this variability may by itself allow speakers of this language to 
outperform speakers of languages with exceptionless initial or final 
stress. Recently, listeners with a European Portuguese background, a 
language for which neither Peperkamp (2004) nor this paper would have 
predicted stress deafness, were shown to be stress “deaf” for stimuli that 
contain only high vowels, but not for stimuli containing other vowels 
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(Correia et al. 2015). Vowel reduction, a correlate of stress in the 
language for non-high vowels, has apparently taken over the prosodic 
lexical markings in its speakers, so that they do not respond to prosodic 
cues if these provide the only difference between the stimuli. 
A practical problem in making comparisons between languages is the 
variation in the details of the experimental designs. One relevant finding 
in our experiment was the fact that the language in which the stimuli are 
spoken made no difference to the results for any of the five language 
groups. Reassuringly, one set was spoken in Dutch, following the use of 
Dutch stimuli in the experiments by Dupoux and his colleagues, a 
language with salient phonetic stress marked by an intonational pitch 
accent, while the other was spoken in Persian, which lacks phonetic 
stress. This means that the results are neither dependent on the identity 
of the stimulus language with the language of the subjects nor on the 
phonological nature of the experimental word prosodic feature.  
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Although Persian word prominence has been understood solely in terms 
of the location of tone, the final syllable of uninflected words has been 
taken to be stressed, or metrically strong, since it carries a high tone in a 
citation pronunciation.63 This is a conflation of stress and tone. Clearly, 
stress and tone are different concepts. Stress refers to the leftmost or 
rightmost syllable of a prosodic constituent, the foot, while tones 
provide phonological content in the same way that vowels and 
consonants do (cf. Gussenhoven 2018). Even if many languages use 
tones to mark stressed syllables, it remains an empirical question as to 
whether or how tones and stress interact in a given language. Recent 
findings by Rahmani et al. (2015, 2018) show that the Persian tone is 
similar to ‘grammatical’ tones in various African languages, since it is an 
exclusive marker of morphosyntactic information and is assigned 
independently of the segmental morphemes within which it occurs. The 
location of tone, or accent, is therefore not a reliable yardstick of the 
metrical structure of Persian words. The present research explores, for 
the first time, the nature of Persian word prosody, by taking into account 
                                                          
63 This chapter will be submitted to Phonology after approval of the manuscript by the 
manuscript committee. 
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non-tonal phenomena such as vowel harmony and epenthesis. It will be 
argued that Persian has phonological stress in the sense of foot structure. 
Section 5.2 gives background on Persian vowels that will be useful for 
our discussion of foot structure. In §5.3, we review and appropriately 
revise the only work which we know of on the topic. Section 5.4.1 
discusses vowel harmony as a foot-based process in the language. Two 
further segmental rules, vowel epenthesis and vowel deletion, that are 
motivated by metrical structure are dealt with in §5.4.2 and §5.4.3, 
respectively. Cliticization patterns are described in §5.4.4, which provide 
additional evidence for the proposed foot structure. Section 5.5 contains 
some concluding remarks. 
 
While Persian vowels are traditionally classified as short ([a e o]) and long 
([  i u]), a reflection of a historical length distinction, it is widely agreed 
that the contemporary vowels are distinguished by quality rather than by 
length.64 Acoustic studies have failed to establish an inherent durational 
difference between the two vowel groups, but there may be contextually 
conditioned differences, which will be discussed in §5.3 (Sokolova 1952). 
The traditional grouping has nevertheless played a prominent role in the 
description and analysis of the contemporary phonology. First, in 
contrast to [  i u], which generally remain stable across contexts, [a e o] 
are prone to assimilation or deletion, in particular if they appear in open 
syllables (Lazard 1992, Windfuhr 2009). Second, the two vowel groups 
pattern differently with respect to their distribution within words. For 
instance, [a] is disallowed in final syllables or the occurrence of final [e] is 
restricted to polysyllabic words, while no such restriction is imposed on 
[  i u]. Similarly, the two groups are subject to different phonotactic 
constraints. Thus, [a e o] can occur before almost all legitimate 
consonant clusters, but [  i u] only appear before a limited group of 
                                                          
64 It is assumed that Classical Persian had three short vowels (*[a i u]) and five long 
vowels (*[i: u:  : o: e:]). Contemporary [a e o  ] are reflexes of *[a i u  :], while 
contemporary [i] and [u] represent a merger of *[e: i:] and *[o: u:], respectively. Thus, 
for instance, the contemporary [ʃir] may be either from *[ʃe:r] ‘lion’ or *[ʃi:r] ‘milk’. 
 clusters (Samareh 1977). It is worth noting that the two vowel groups are 
also differentiated in Persian orthography, which is based on the 
consonantal system of Arabic. While [  i u] are represented by the letter 
of the consonant nearest in pronunciation (e.g. [i] is shown by the letter 
corresponding to [j]), [a e o] may be, but are usually not, represented by 
diacritics. 
Most phonological accounts of Persian assume that vowels are 
distinguished by height features (e.g. Samareh 1977, Pisowicz 1985, 
Bijankhan 2005). By contrast, in a more recent analysis, Rahbar (2012) 
argues for a tense/lax classification of vowels. She maintains that 
tenseness is preferred over height, since it can account both for major 
phonological processes such as vowel harmony, as well as for the 
traditional two-way categorization of vowels, the latter of which would 
be difficult to explain within a height-based system. In particular, tense 
vowels ([  i u]) are triggers of harmony, while lax vowels ([a e o]) are 
targets of harmony. In §5.4, we will discuss harmony patterns as an 
important foot-based process in the language. Rahbar’s analysis of 
Persian vowels is summarized in Table 5.1. Following her, vowels will be 
referred to as lax/tense in the current study, while keeping in mind their 
historical length distinction. 
Table 5.1 The feature values for Persian vowels, with the order of features being [peripheral], 
[tense] > [low] (based on Rahbar (2012)). ‘√’ indicates the presence of a feature. 
 a   e i o u 
peripheral  √   √ √ 
tense  √  √  √ 
low √ √     
 
 
The question of whether Persian words have foot structure is generally 
overlooked by scholars, a notable exception being Tabibzadeh (2010). As 
observed by Tabibzadeh, Persian speakers have a strong tendency to 
pronounce syllables with an alternating weak-strong pattern. By adopting 
Hayes’ (1981) stress parameters, he proposes that Persian builds leftward 
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(quantity-sensitive) iambs. Feet are either monosyllabic or disyllabic. 
Closed syllables always end up in the strong position of feet, while open 
syllables count as strong if only their vowels are tense ([  i u]). 
Tabibzadeh assumes that word-final (accented) syllables carry the ‘main 
stress’, meaning that these syllables are strong, regardless of their 
segmental composition. Some examples are given in (1), where the 
metrical structure is indicated by a two-layered representation. In the 
lower layer, parentheses indicate feet, with the metrically strong and 
weak syllables marked by ‘x’ and ‘.’, respectively. The upper layer 
represents the word where ‘x’ marks the syllable with the ‘main stress’. 
The word transcription is given in IPA, where syllable boundaries are 
shown by ‘.’. Persian has (C)V(C)(C), with VCC restricted to word-final 
positions.65 
(1)    (  x) 
     (.  x) 
   a.  ka.dú      ‘courgette’ 
     (  x) 
     (x)(x) 
   b. ɢu.rí      ‘teapot’ 
     (  x) 
     (x)(x) 
   c.  tus.k       ‘alder’ 
     (     x) 
     (.  x)(.  x) 
   d. mo.s .fe.rát   ‘trip’ 
     (   x) 
     (.   x)(x) 
   e.  ta.r .né     ‘song’ 
                                                          
65 Unless otherwise indicated, the term word is here used to refer to the phonological 
word, which is the domain of syllabification, in that Maximum Onset Principle (Kahn 
1976) is applicable across its entire domain. As a generalization, Persian phonological 
words correspond to a simple or derived stem plus inflectional affixes and clitics 
(Rahmani et al. 2018). 
      (    x) 
      (.   x) 
   f.  ha.re.kát    ‘departure’ 
(1a) is parsed as a disyllabic foot, while two monosyllabic feet are 
constructed in each of (1b) and (1c), given that their penultimate 
syllables avoid being in a weak position. The tetrasyllabic word in (1d) 
has weak syllables in odd positions and strong syllables in even positions, 
and thus forms two disyllabic feet. In (1e), which consists of two feet, 
the word-final syllable, which would elsewhere be treated as weak, stands 
as a monosyllabic foot. Tabibzadeh also notes that the left edge of words 
may contain stray syllables, as in (1f), where a word-initial weak syllable is 
left unfooted. 
Tabibzadeh’s notion of syllabic weight comes close to the idea of 
short/long syllables in the traditional versification, which is itself based 
on the historical quantity distinction (see §5.2). However, the traditional 
versification makes no reference to accent and there is therefore no such 
thing as ‘main stress’ in that account (Vahidian-Kamyar 2001). In 
versification, word-final syllables are treated no differently from other 
syllables, in that they are assigned weight only by virtue of their 
segmental composition. The traditional metrification, for example, would 
label the final syllable in (1e) as weak (or ‘short’ in the terminology of the 
traditional versification), instead of strong, which is assumed in 
Tabibzadeh’s analysis. The absence of ‘main stress’ in the traditional 
versification indicates the non-metrical nature of accent, which is in 
agreement with its status as a morphosyntactic tone, as recently 
demonstrated by Rahmani et al. (2015, 2018). Thus, while we agree with 
Tabibzadeh that Persian has rhythmic stress in the form of iambic feet, 
we dispense with the notion of ‘main stress’. We will argue for rightward 
construction of iambs, which is a common pattern across iambic 
languages, as opposed to the leftward system proposed by Tabibzadeh, 
which is typologically rare for iambs. Word structures in (1e) and (1f) will 
thus be represented in our model as (2a) and (2b), respectively. The 
unfooted status of the final syllable in structures like (2a) is supported by 
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cliticization patterns as will be discussed in §5.7, while as we will see in 
§5.6, vowel deletion processes provide evidence for the initial 
monosyllabic foot in a word like (2b). 
(2)    (.  x) 
   a.  ta.r .ne     ‘song’ 
     (x)(.  x) 
   b. ha.re.kat    ‘departure’ 
The foot-based analysis of Persian words may explain the phonetic 
observations on the durational patterns of vowels. While all vowels in 
closed syllables are equally likely to be lengthened, it has been frequently 
reported that in open penultimate syllables, lax vowels tend to be shorter 
than tense vowels (Lazard 1992). This has often been interpreted as a 
vestige of the old length distinction in this position (Sokolova 1952, 
Ferguson 1957, Toosarvandani 2004). A more useful insight is provided 
if we take into account the foot formation patterns. That is, Persian, as a 
language with iambic rhythm, has quantitative adjustments to lengthen 
the vowels in stressed syllables (the strong position of a foot) and 
shorten the vowels in unstressed syllables (the weak position of a foot). 
Thus, the vowels in [bad] ‘bad’ and [b d] ‘wind’ are comparable in 
duration, because they both occupy the strong position of a foot, 
whereas [e] in [ʤe.d r] ‘wall’, which holds a weak position in a disyllabic 
foot, is pronounced shorter than [i] in [bi.d d] ‘oppression’, which is 
itself a monosyllabic foot (examples are from Samareh (1977) and 
Toosarvandani (2004)). Importantly, these durational patterns are not 
affected by the accent location (Sokolova 1955, as cited in 
Toosarvandani 2004: 242). [o] in [ho.seijn] ‘Hossein’ is shorter than [u] in 
[hu.tan] ‘Hootan’, regardless of whether these proper nouns carry initial 
accent as vocatives, or final accent as arguments. These traditional 
observations are problematic for accounts that take accent as a metrical 
entity, while they are readily understood in terms of our postulate that 
Persian word prosody includes foot structure that is independent of 
accent location. 
 In the remaining sections, we will explore different phonological 
processes that are related to foot structure, which will be seen to support 
the position that Persian has iambic foot structure. 
Before closing this section, mention must be made of three general cases 
in which tense and lax vowels deviate from their default behaviour with 
regard to foot formation. First, open syllables with [i] count as weak if 
immediately followed by [j], as illustrated in (3). In this position, [i] is 
realized shorter than elsewhere, as described in standard grammars (e.g. 
Lazard 1992). In traditional versification, too, such syllables are treated as 
‘short’. 
(3)    (x)(. x) 
a.  x .vi.j r    ‘caviar’ 
     (.  x) 
   b. pi.j z      ‘onion’ 
Second, in non-word-final positions, open syllables with [o] are strong in 
certain words, in particular in cases where the vowel is historically 
assumed to have originated as a diphthong (either *[ow] or *[ou], 
depending on the analysis or the word in question). While many 
traditional accounts have continued to describe such occurrences of [o] 
as diphthongal, which might be influenced by the writing system as well 
as by the traditional versification, it is generally agreed by modern 
linguists that these are pronounced as a lengthened [o] (as opposed to a 
diphthong) in contemporary Persian (Lazard 1992, Windfuhr 2009).66 
Examples are given in (4), in which the words in the left column, where 
[o] is in the strong position of a foot, can be contrasted with the words 
in the right column, where [o] is weak and hence shorter in duration. 
(4)    (x)(x)                 (.  x) 
   a.  so.ɢ t   ‘souvenir’         so.f l    ‘earthenware’ 
                                                          
66 In standard orthography, [o]’s that are historically related to diphthongs are 
represented by the character that is otherwise used to indicate the consonant [v] as well 
as the vowel [u]. In traditional versification, open syllables with this type of [o] are 
treated as ‘long’. 
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     (x)(x)                 (.   x) 
   b. ɢo.ɢ     ‘brawl’          ɢo.m r   ‘gambling’  
Word-final open syllables with [o] are always strong, both in native 
words, where the vowel is traditionally associated with the historical 
diphthongs as in (5a), and in loanwords as in (5b). 
(5)    (x)(x)  
   a.  xos.ro    ‘Khosrow’  
     (x)(. x) 
   b. r .di.jo    ‘radio’ 
Finally, in very recent loans, open syllables containing [ ] may count as 
weak. This is in particular noticeable in initial syllables, given that 
contrasts such as (6) are frequent. Initial syllables in the words in the left 
columns are pronounced shorter than their corresponding syllables in 
the words in the right column. The phenomenon is left unnoticed in the 
literature, as far as we are aware. 
(6)    (.  x)                (x)(x) 
   a.  ʃ .ter    ‘shutter          ʃ .ter    ‘baker’ 
     (.  x)                (x)(x) 
   b. h .ki    ‘hockey’         h .ki    ‘narrator’ 
 
 
Persian is rich in vowel harmony processes. Two of these harmony 
patterns will be described. First, as a type of height harmony, [o] and [e] 
are assimilated to the following [u] and [i], respectively. This is illustrated 
in (7) and (8). The non-assimilated version of the words, which 
corresponds to their written form, is limited to certain formal styles. 
(7)    o → u / __ Cu 
   a.  [do.rud]  →  [du.rud]  ‘hello’ 
    b. [ho.lu]   →  [hu.lu]   ‘peach’  
(8)    e → i / __ Ci 
   a.  [ʃe.vid]   →  [ʃi.vid]   ‘dill’ 
   b. [se.bil]   →  [si.bil]   ‘moustache’ 
Target of height harmony can also be epenthetic vowels, as amply found 
in loanwords, where an [e] is inserted to break up word-initial consonant 
clusters. As shown in (9), [e] may be realized as [e] or [i] when the cluster 
is followed by [i] (more on the epenthesis in §5.5). 
(9)  a.  freezer      →  [fe.ri.zer]   →  [fi.ri.zer] 
   b. prise (French)  →  [pe.riz]    →  [pi.riz]    ‘power outlet’ 
The second type of harmony involves a place assimilation in low vowels, 
which only happens in the environment of laryngeal consonants (Rahbar 
2012). Examples are given in (10).  
(10)  a →   / C __ ʔ, h 
   a.  [ba.h r]   →  [b .h r]   ‘spring’ 
   b. [ma.ʔ ʃ]  →  [m .ʔ ʃ]   ‘livelihood’ 
As noted before, harmony patterns have been taken by Rahbar (2012) as 
evidence for a lax/tense classification of vowels, as opposed to a height-
based or the historical quantity-based analysis. Harmony patterns require 
a separation of [  i u] from [a e o], since the former are harmony triggers 
while the latter are harmony targets. This categorization corresponds to 
the historical length distinction, but a quantity-based analysis of vowels is 
ruled out, given that harmony is qualitative or feature-based. Equally, a 
height-based analysis is not tenable, since it cannot account for the two-
way classification of vowels (see Rahbar for discussion).    
What is however not yet clear about harmony patterns is their domain of 
application. While Persian vowel harmony has been roughly described as 
a word-based phenomenon, we argue that the phonological domain of 
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harmony is the foot. As shown above, all cases of vowel harmony 
include a disyllabic structure, in which the first syllable is necessarily 
open and belongs to the group of lax vowels ([a e o]), while the second 
syllable, whether closed or open, contains a tense vowel ([  i u]). Thus, in 
line with the foot formation patterns described in §5.3, harmony targets 
are always in the weak position and harmony triggers in the strong 
position of the same iamb. This account readily explains why harmony 
never targets lax vowels in closed syllables. For example, [hol.ɢum] 
‘pharynx’ cannot undergo an [o] to [u] raising, because [hol] and [ɢum] 
are separate feet (cf. [ho.lu] ‘peach’, which as a single disyllabic foot, 
becomes [hu.lu]). 
A foot-based analysis of harmony can account for a number of other 
facts. First, it explains why a ‘lengthened’ [o] cannot be the target of 
height harmony, as for instance, [mo.ʤud] ‘existent’ cannot be 
pronounced as [mu.ʤud], even though it seems to have the proper 
context for the assimilation of [o] to [u]. As described in §5.3, this type 
of [o], which is historically related to a diphthong, always occurs in the 
strong position of a foot. As a result, height harmony is not allowed in 
[mo.ʤud], which is parsed as two monosyllabic feet. 
Second, contrary to the aforementioned cases of harmony, where 
triggers are always tense vowels, the language has some types of 
morphologically-conditioned harmony in which [o], which is a lax vowel, 
is the trigger. For example, in a type of place harmony particular to 
imperative verbs, [e] in the prefix will assimilate to [o] of the verb root. 
Here, too, the domain of harmony is the foot, as can be seen in (11). The 
harmony is blocked if [e] falls in a closed syllable, as shown in (11c). Of 
particular interest is the fact that [o] is the only lax vowel that can 
function as a harmony trigger, which is in agreement with the 
observation in §5.3 that amongst the lax vowels in an open syllable, only 
 [o] can appear in the strong position of a foot. In particular, recall that 
word-final open syllables with [o] are always strong (cf. 11a).67 68  
(11)            (.   x)  
a.  be + ro   →  [bo.ro]     ‘go!’ 
              (.   x) 
b. be + xor  →  [bo.xor]    ‘eat!’ 
            (x) (x) 
   c.  be + ʃno  →  [beʃ.no]    ‘listen!’ 
Finally, harmony is blocked across the boundary between the 
components of a compound. For example, [go.mo.gur] ‘lost’, consisting 
of [gom] ‘lost’ plus the conjunctive enclitic [o] plus [gur] ‘tomb’, cannot 
undergo an [o] to [u] raising (Bijankhan 2005). This can be explained on 
the basis of the observation that components of a compound are 
independent phonological words, as evidenced by syllabification patterns 
(Rahmani et al. 2018, see also footnote 65). Given that feet cannot be 
constructed across phonological word-boundaries, [o] and [u] in 
[go.mo.gur] are not footed together and, as a result, no assimilation 
occurs. This is illustrated in (12). 
(12)  morphological structure:   [[gom]N [o]CL [gur]N]N           
                      lost  CONJ tomb  ‘lost’ 
    phonological structure:    ω(go.mo)ω   ω(gur)ω 
 
                                                          
67 This harmony is conditioned by the lexical context. For example, it does not occur in 
[be+pors] ‘ask!’ [be+jomb] ‘hurry up!’, even though they seem to be each parsed as a 
single foot. The important point for our discussion is that the openness of the initial 
syllable is a necessary condition for the harmony. 
68 Accent falls on the initial syllable of imperative verbs in a citation pronunciation, 
which fact has led many researchers to describe these initial syllables as metrically 
strong. This is again a conflation of stress and tone, given that accent in imperative 
verbs, as in elsewhere, is not sensitive to the metrical structure, as can be understood 
from (11). 
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The lack of harmony in compounds would be difficult to explain under 
the standard assumption that the phonological word in Persian is the 
minimal accentable domain. In such a view, compounds are single 
phonological words, since they receive one accent on the final syllable. 
 
There are two main sources of vowel epenthesis in Persian. The first 
concerns phonotactic constraints. Given the simple syllabic structure of 
Persian (i.e. (C)V(C) and (C)VCC#), epenthesis is abundantly applied in 
loans and foreign names to break up the impermissible consonant 
clusters. Examples are [ko.lor], from French Chlore ‘chlorine’, 
[ʃe.lang]/[ʃi.lang], from Russian šlang ‘hose’, [es.te.res] ‘stress’, 
[kon.te.rol]/[kon.to.rol] ‘control’ and [fo.leks]/[fo.loks] ‘Volkswagen’. 
Similarly, medial clusters that are created in suffixation may undergo 
epenthesis, as in [bozorg]+[v r] > [bo.zor.ga.v r] ‘respectable’, and 
[s xt]+[m n] > [s x.te.m n] ‘building’, where the coda clusters [rg] and 
[xt], respectively, are not tolerated in a word-medial position. 
The second type of epenthesis, the concern of our discussion, is less 
understood, but is often described as conditioned by vowel type and 
morphological structure (Lazard 1992, Bijankhan 2005). As a well-
documented case, an [e] is (optionally) inserted at the boundary between 
certain consonant-initial suffixes and CVC stems containing tense vowels 
(Samareh 1977, Rahbar 2009). This is illustrated in (13). 
(13) a.  k r + gar  →  [k .re.gar]  ‘labour’ 
   b. pas + b n →  [p .se.b n]  ‘officer’ 
   c.  ruz + g r  →  [ru.ze.g r]  ‘fate’ 
   d. s z + m n →  [s .ze.m n]  ‘organization’ 
Examples in (14) show that the epenthesis does not happen when the 
stem has a lax vowel. 
(14) a.  zar + gar  →  [zar.gar]   ‘goldsmith’ 
    b. dar + b n →  [dar.b n]   ‘porter’ 
   c.  del + gir  →  [del.gir]    ‘gloomy’ 
   d. gol + d n →  [gol.d n]   ‘vase’ 
A fair number of words, which are analyzed as synchronically simplex 
but historically complex, show a similar pattern of epenthesis (e.g. 
[k r.v n]/[k .re.v n] ‘caravan’). 
This type of epenthesis cannot be phonotactically motivated, given that 
the suffixation at issue never creates medial clusters. The question is 
what compels this epenthesis. The fact that the epenthesis occurs only 
when the stem has tense vowels suggests that metrical structure might 
play an important role here. This type of epenthesis can in fact be seen 
as a means to avoid adjacent monosyllabic feet. Adjacency of prominent 
syllables, or stress clash, is generally disfavoured across the world’s 
languages (Selkirk 1986). The words in (13), in their non-epenthetic 
form, are parsed as two monosyllabic feet, as exemplified in (15a). This 
footing gives rise to a stress clash, which can be resolved by epenthesis, 
as in (15b), where the formation of a disyllabic foot prevents the strong 
syllables from being adjacent. Since typically only open syllables with 
tense vowels can stand as independent feet, the epenthesis cannot occur 
in stems with lax vowels. 
(15)   (x)  (x)        
   a.  k r.gar    ‘labour’ 
     (x)(.  x) 
   b. k .re.gar 
It is worth noting that literary language makes extensive use of this type 
of epenthesis, where it is applied not only to derived words, but also to 
simplex words (e.g. [ f.t b]/[ .fe.t b] ‘sunlight’, [ ʃ.n ]/[ .ʃe.n ] 
‘familiar’). In versification, too, epenthesis is commonly used for 
rhythmic adjustments. (e.g. [gus.pand]/[gu.se.pand] ‘sheep’ depending on 
the rhythm of a given verse). 
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We noted earlier in §5.3 that words like [ha.re.kat], in which the initial 
and peninitial syllables are both open with lax vowels, have the metrical 
structure in (16), where the first syllable stands as a monosyllabic foot. 
This is contrary to the structure proposed by Tabibzadeh (2010), in 
which the initial syllable is left unparsed (see §5.3). 
(16)  (x)(.  x) 
    ha.re.kat   ‘departure’ 
Evidence for the foot structure in (16) comes from vowel deletion. It has 
been observed that in a word like (16), the lax vowel in the second 
syllable is prone to deletion in fast speech, which is mostly the case for 
the vowel [e] (Lazard 1992: 22–23). This is illustrated in (17). Such words 
are usually borrowings, whether older loans from Arabic (cf. 17a–e) or 
newer items from European languages (cf. 17f,g). Although for many 
speakers the deletion may only happen in fast speech, there are words 
like (17d), whose contracted version is more common than its non-
contracted version, irrespective of speech rate. Note that we are here 
only concerned with simplex nouns, ignoring deletion in compound and 
reduplicated nouns, given that they may be morphologically motivated, 
like [sa.ro.se.d ] > [sar.se.d ]  ‘noise’, where the conjunctive [o] may be 
deleted. 
(17)  a.  [ha.re.kat]    →  [har.kat]    ‘departure’ 
    b. [ba.re.kat]    →  [bar.kat]    ‘benediction’ 
    c.  [sa.na.v t]    →  [san.v t]    ‘years’ 
    d. [mo.te.ʃak.ker]  →  [mot.ʃak.ker]  ‘thankful’  
    e.  [mo.te.vaʤ.ʤe]  →  [mot.vaʤ.ʤe] ‘attendant’  
    f.  [te.le.fon]     →  [tel.fon]    ‘telephone’ 
    g.  [pe.re.zent]    →  [per.zent]    ‘presentation’      
 The potential loss of the vowel in the second syllable of the words in 
(17), which causes their initial syllable to be closed, provides evidence 
that the first and second syllables in such words are strong and weak 
respectively, given the general cross-linguistic pattern that unstressed 
vowels are susceptible to reduction or deletion, while stressed open 
syllables tend to be closed.  
Although less frequently noted in the literature, tense vowels are also 
prone to deletion. This happens if they occur in an unstressed second 
syllable that is preceded by an open syllable, as is the case for [i] in open 
syllables that are followed by [j] (see earlier discussion in §5.3). Thus, all 
words in (18) have the metrical structure of the form (16), as evidenced 
by the deletion of the medial [i]. 
(18)  a.  [x .vi.j r]   →   [x v.j r]   ‘caviar’ 
    b. [bi.li.j rd]   →   [bil.j rd]   ‘billiards’ 
    c.  [va.si.jat]   →   [vas.jat]    ‘will’ 
The deletion of unstressed vowels is also common in inflected verbs. 
First, it may occur in fast speech for verbs containing a disyllabic stem 
plus any of the three prefixes [na]/[be]/[mi], as illustrated in (19a-e). 
Here the stem-initial [e] may disappear, allowing the word-initial syllable 
to be closed. This suggests that in all these verbs, the first syllable is 
metrically strong, irrespective of the type of its vowel. (19f) illustrates the 
only possible co-occurrence of the prefixes, where the initial syllable can 
be closed by the loss of the vowel [i] of the second prefix. This pattern is 
present regardless of the structure of the stem, as can be understood 
from (19g). 
(19)  a.  na-nevis   →  [na.ne.vis]   →  [nan.vis] 
      NEG-write.2SG 
    b. be-nevis   →  [be.ne.vis]   →  [ben.vis] 
      IMP-write.2SG 
    c.  mi-nevis-am   →  [mi.ne.vi.sam] →  [min.vi.sam] 
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      DUR-write-1SG 
    d. na-neveʃt-am   →  [na.ne.veʃ.tam]  →  [nan.veʃ.tam] 
      NEG-write.PST-1SG 
    e.  mi-neveʃt-am   →  [mi.ne.veʃ.tam]  →  [min.veʃ.tam] 
      DUR-write.PST-1SG 
    f.  ne-mi-nevis-am   →  [ne.mi.ne.vi.sam]  →  [nem.ne.vi.sam] 
      NEG-DUR-write-1SG 
    g.  ne-mi-dun-e   →  [ne.mi.du.ne]  →  [nem.du.ne] 
      NEG-DUR-know-3SG 
Second, there are cases in which the deletion of the unstressed vowel is 
obligatory. The vowel [e] in the initial open syllable of certain disyllabic 
past stems disappears when preceded by either or both of [na-]/[mi-], as 
illustrated in (20) ([be-] does not occur with past stems). The version 
without deletion is limited to literary or formal styles. 
(20)  a.  na-ʃenid   →  [na.ʃe.nid]  →  [naʃ.nid] 
      NEG-hear.PST.3SG 
    b. mi-ʃenid   →  [miʃenid]  →  [miʃ.nid] 
      DUR-hear.PST.3SG 
    c.  na-ʃen xt   →  [na.ʃe.n xt]  →  [naʃ.n xt] 
      NEG-recognise.PST.3SG 
    d. mi-ʃen xt  →  [mi.ʃe.n xt]  →  [miʃ.n xt] 
      DUR-recognise.PST.3SG 
    e.  na-ʃekast   →  [na.ʃe.kast]  →  [naʃ.kast] 
      NEG-break.PST.3SG 
    f.  mi-ʃekast   →  [mi.ʃe.kast]  →  [miʃ.kast] 
      DUR-break.PST.3SG 
    g.  ne-mi-ʃenid  →  [ne.mi.ʃe.nid]  →  [ne.miʃ.nid] 
      NEG-DUR-hear.PST-3SG 
     h. ne-mi-ʃen xt  →  [ne.mi.ʃe.n xt]  →  [ne.miʃ.n xt] 
      NEG-DUR-recognise.PST-3SG 
    i.  ne-mi-ʃekast  →  [ne.mi.ʃe.kast] →  [ne.miʃ.kast] 
      NEG-DUR-break.PST-3SG 
A similar pattern is observed for the present form of these verbs, as 
shown in (21). However, unlike past stems, which can occur without 
prefixes (e.g. [ʃe.nid] ‘hear.PST.3SG’), present stems are always marked 
with at least one of the verbal prefixes. This means that [e] in present 
stems like [ʃen s] ‘recognise’ and [ʃekan] ‘break’ never appears on the 
surface (except in literary styles). For this reason, in some modern 
grammars, the contracted version of such stems (e.g. [ʃn s], [ʃkan]) is 
taken as the actual stem form (e.g. Mahootian 1997). 
(21)  a.  be-ʃeno →  [be.ʃe.no]  →  [beʃ.no] 
      IMP-hear.2SG 
    b. na-ʃeno  →  [na.ʃe.no]  →  [naʃ.no] 
      NEG-hear.2SG 
    c.  be-ʃen s   →  [be.ʃe.n s]  →  [beʃ.n s] 
      IMP-recognise.2SG 
    d. na-ʃen s   →  [na.ʃe.n s]  →  [naʃ.n s] 
      NEG-recognise-2SG 
    e.  be-ʃekan  →  [be.ʃe.kan]  →  [beʃ.kan] 
      IMP-break.2SG 
    f.  na-ʃekan  →  [na.ʃe.kan]  →  [naʃ.kan] 
      NEG-break.2SG    
 
The vowel [e] is generally considered to be the least stable vowel in the 
language, due to its strong tendency for deletion and assimilation, as well 
as to its prominent role in epenthesis, as we have seen throughout our 
discussion. In the vowel system proposed by Rahbar (2012), [e] is the 
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least complex vowel in that it is not specified for place, tenseness or 
height (recall Table 5.1). In terms of metrical structure, too, the vowel is 
distinguished from other vowels. In particular, as described in §5.3, 
word-final open syllables with [e] are never footed, as shown in (22). 
(22)   (x) 
a.  pu.ne   ‘spearmint’ 
     (.   x) 
   b. se.t .re  ‘star’ 
Cliticization facts provide evidence for the unparsed status of the word-
final [e]. Many researchers have observed that at word-clitic boundary, 
word-final [e] behaves differently from other vowels in the same 
position, in that the latter cause the vowel of the clitic to be lost, while 
word-final [e] is deleted in preference to the vowel of the clitic (e.g. 
Ferguson 1957, Rahbar 2012). This observation is mainly based on cases 
where the clitic starts with [a], namely the 1SG pronominal clitic, as 
illustrated in (23). 
(23) a.  tal  + am   →  [ta.l m]    ‘my gold’ 
   b. patu + am  →  [pa.tum]   ‘my blanket’         
   c.  sini + am   →  [si.nim]    ‘my tray’ 
   d. k do + am  →  [k .dom]   ‘my gift’ 
   e.  xune  + am  →  [xu.nam]   ‘my house’ 
However, in light of a wider context, the idea is questionable that a 
word-final [e] is deleted under cliticization. That is, [a] in [xunam] (23e) 
cannot be attributed to the clitic [am], because as shown in (24) for the 
entire clitic paradigm, the realization of [a] is independent of the identity 
of the clitic. 
(24) a.  xune + am  →  [xu.nam]   ‘my house’ 
   b. xune + et   →  [xu.nat]    ‘your house’ 
    c.  xune + eʃ  →  [xu.naʃ]    ‘his/her house’ 
   d. xune + emun →  [xu.na.mun] ‘our house’ 
   e.  xune + etun →  [xu.na.tun]  ‘your house’ 
   f.  xune + eʃun →  [xu.na.ʃun]  ‘their house’ 
The examples in (25) illustrate that all clitics in the paradigm invariably 
lose their initial vowels in contact with word-final vowels other than [e]. 
(25) a.  tal  + am   →  [ta.l m]    ‘my gold’ 
   b. tal  + et   →  [ta.l t]    ‘your gold’ 
   c.  tal  + eʃ   →  [ta.l ʃ]    ‘his/her gold’ 
   d. tal  + emun →  [ta.l .mun]  ‘our gold’ 
   e.  tal  + etun  →  [ta.l .tun]   ‘your gold’ 
   f.  tal  + eʃun  →  [ta.l .ʃun]   ‘their gold’ 
The overall picture therefore indicates that in cliticization a word-final [e] 
changes to [a], rather than being deleted. Taking metrical structure into 
consideration, the idiosyncratic behaviour of a word-final [e] in 
cliticization can be attributed to its inability to be footed. As shown in 
(26), cliticization implies that the word-final syllables be footed into an 
iamb with the clitic, on the assumption that syllables can only remain 
unparsed at the word’s right edge. Since the final [e] is invisible to the 
metrical structure, it undergoes a phonological change to [a] so as to be 
footed with the clitic. 
(26)   (x)            (x) (x)  
a.  xu.ne +  am   →   xu.nam     ‘my house’ 
     (x)            (x)(.  x) 
   b. xu.ne +  eʃun  →   xu.na.ʃun    ‘their house’ 
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On the relation between [e] and [a] in final positions, a historical 
observation is that [a] has changed to [e] within the last millennium 
(Natel Khanlari 1987), as illustrated in (27).69 It should however be noted 
that the change of a word-final [e] to [a] in cliticization is not only 
observed in such historically traceable words, but also happens, without 
exception, in new words and loans. 
(27) a.  pambag >  pamba  >   [pam.be]   ‘cotton’ 
   b . pistag  >  pista   >   [pes.te]    ‘pistachio’ 
The unparsed status of a word-final [e] is further supported by the lack 
of monosyllabic (major class) words with a final [e] in the language. 
Moreover, given the ban on word-medial clusters, it predicts the 
existence of coda clusters in the penultimate position of [e]-final words, 
which is borne out by [surt.me] ‘sled’, [jurt.me] ‘trot’ and [ʧort.ke] 
‘abacus’. 
 
This study has argued that Persian has word stress in the sense of foot 
structure, which finding is in sharp contrast to the previous literature, 
where word prosody is solely understood with regard to accent location, 
invariably misanalyzed as ‘stress’. The formation of Persian feet is not 
sensitive to the location of accent, which is governed by 
morphosyntactic rules. Unstressed syllables may well be accented, as 
routinely happens, for instance, in the final syllable of nouns ending in 
[e], or in the initial syllable of imperative verbs. Equally, stressed syllables 
that are never accented are abundant, given that morphological words, 
which are the minimal accentable domain, may contain several feet. 
We provided evidence from segmental phonology in favour of the 
iambic foot structure. First, foot is the domain of a prominent 
                                                          
69 The [a]/[e] opposition in the final syllable of some grammatical words or in certain 
affixes corresponds to the distinction between formal and informal pronunciation (cf. 
formal [a.gar], informal [a.ge] ‘if’; formal [-ad], informal [-e] ‘3SG’, e.g. 
[mixandad]/[mixande] ‘s/he is laughing’). 
 assimilation process in the language, namely vowel harmony. Second, 
Persian has a vowel insertion rule to avoid adjacent stressed syllables that 
might otherwise arise in suffixation. Third, the deletion of unstressed 
vowels in long words is common. Four, the language has a cliticization 
rule which is sensitive to foot structure. 
Moreover, a review of earlier phonetic observations revealed that the 
language has a strong tendency to lengthen the vowels in stressed 
syllables and shorten the vowels in unstressed syllables. 
The foot formation patterns point to the observation, as made by 
various researchers, that Persian went through a shift from a quantity 
distinction to a lax/tense distinction, with some residue of the earlier 
quantity system remaining. Tense and lax vowels originated as long and 
short vowels, respectively. Assuming that a foot is bimoraic, the stress 
rules of Persian often distinguish between tense and lax vowels, with the 
former being bimoraic and the latter monomoraic. Deviations from this 
norm are however frequent, especially in loanwords.  
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This dissertation has presented an evidence-based analysis of the Persian 
word prosody, by challenging a number of fundamental assumptions 
underpinning the earlier understanding of the prosodic and tonal 
structure of the language. The first finding is that the high-pitched 
syllable in a word’s citation form, earlier analyzed as its ‘word stress’, is 
due to a tonal morpheme whose location is entirely governed by syntax. 
That is, neither is it the case that the tonally marked syllables are in any 
way determined in the lexicon, nor is it the case that they are determined 
by the phonology, whether lexical or post-lexical. Second, Persian has 
metrical stress in the form of iambic feet, as evidenced by several non-
tonal phenomena such as vowel harmony and vowel epenthesis, which 
have been widely ignored in the literature despite their relevance to a 
determination of the word prosodic structure. From the perspective of 
word prosodic typology, Persian thus stands out of the coexistence of 
post-lexical tonal assignment and word-based metrical structure, whereby 
the two do not communicate with each other. 
The independence of the tonal assignment and the prosodic structure 
can be simply understood from the children’s folklore song given in (1). 
The sense of musical tension and release that may be created through 
singing (1) can mainly be related to the uneven distribution of tones over 
the equally-sized rhythmic phrases, which are delimited by # to indicate 
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the intervals between them. This, in turn, is a reflection of the non-
isomorphic morphosyntactic and prosodic structures to which (1) is 
matched. Each rhythmic phrase consists of two phonological words, 
which are domains for various prosodic and phonological processes 
including stress assignment, while tones are assigned according to 
syntactic labels of the segmental forms, ignoring prosodically relevant 
factors such as length. Thus, a rhythmic phrase may have one, two or no 
tones depending on the syntactic structure. For example, although the 
second and fourth lines, which contain almost identical segmental 
materials, are each expressed as three rhythmic phrases, they have 
different numbers of tones, four versus one, because the second line 
presents a matrix verb plus its object clause, whereas the fourth line is a 
nominalization structure. 
(1)  dúst=e   mán #     
   friend=EZ 1SG     
   dúst  d re  #  b   dúst=e   tó # dúst  be-ʃe. ## 
   friend have.3SG  with friend=EZ 2SG friend SUB-become.3SG 
   dúst  d  ri #    b   dúst=e   mán #  
   friend have.2SG  with friend=EZ 1SG 
   ke  dust  d re #  b   dust=e   to # dust  be-ʃé  # 
   that friend have.3SG with friend=EZ 2SG friend SUB-become.3SG  
   dúst   be-ʃi? ## 
   friend  SUB-become.2SG 
   ‘My friend would like to make friends with your friend. 
   Would you like to make friends with my friend, 
   who would like to make friends with your friend?’ 
 
Chapter 2 demonstrated that the word prominence due to the presence 
of a tone, or accent, is not obligatory on the surface, thus violating a 
definitional property of stress. Two experiments were carried out to 
 examine whether the word accent is deleted in two putative deaccenting 
contexts, post-focal regions and presupposed embedded clauses, to the 
extent that accentual minimal pairs become homophonous. A 
production experiment showed low F0 plateaus on the post-focal and 
presupposed words, while a perception experiment showed that such 
words are not recognized above a just-noticeable-difference baseline. 
The results confirm that accents are deleted in the contexts concerned 
and that accent location contrasts are neutralized. 
Chapter 3 showed that the tonal assignment is both non-metrical and 
post-lexical, by investigating its behaviour in a wide range of contexts. 
First, the primitive domain of tonal assignment is the morphosyntactic 
word as opposed to the phonological word, which in view of its 
principally unbounded length, is in tune with its non-metrical nature. 
Second, the primitive domain of tonal assignment is sensitive to 
processes such as rank shifting of the phrases and clauses for 
nominalization, indicating its post-lexical nature. This led us to envisage 
the Persian tone as a tonal version of functional elements like 
segmentally encoded clitics, which target the edges of syntactic 
constituents. The chapter ended by addressing some typological and 
conceptual implications of the Persian tone. 
Chapter 4 provided experimental data in support of the post-lexical 
nature of the Persian tone. A sequence recall task with disyllabic stimuli 
contrasting either for the location of prosodic prominence or for the 
medial consonant was administrated to see whether Persian listeners are 
‘stress deaf’, using baseline languages that unambiguously do (Dutch and 
Japanese) or do not (French and Indonesian) include prosodic 
information in their lexicon. Scores showed a significant interaction 
between type of contrast and language group, such that groups did not 
differ on their performance on the consonant contrast, while Dutch and 
Japanese significantly outperformed the three other language groups on 
the prosodic contrast. If this short-term recall task relies on the listener’s 
ability to store word prosody in their lexicon, the absence of lexical 
168 | AN EVIDENCE-BASED NEW ANALYSIS OF PERSIAN WORD PROSODY 
prosodic annotations in Persian exactly predicts that result, in spite of 
the fact that the functional load of accent location is high. 
Chapter 5 presented several lines of evidence to argue that Persian has 
word stress in the sense of iambic foot structure, which has no 
interaction with the tonal system. First, there are a number of foot-based 
segmental rules, for example, adjacent stressed syllables may be avoided 
by an epenthetic vowel, while unstressed vowels are prone to deletion in 
long words. Second, as a typical feature of iambic languages, Persian has 
a tendency to lengthen the vowels in stressed syllables and shorten the 
vowels in unstressed syllables, as suggested by previous phonetic 
observations. 
 
The case of the Persian tone, as presented in this dissertation, raises serious 
concerns about the potential role of preconceptions and biases in identifying 
linguistic phenomena. For one thing, the fact that the syntactic nature of the 
Persian tonal system has quite generally escaped the attention of the native 
grammarians and syntacticians highlights the extent to which our linguistic 
descriptions and analyses are biased by the habits of reading and writing. If 
Persian were subject to a preliminary field investigation, as if it were the 
language of a newly-discovered society, it would be unlikely for the syntactic 
function of the tone to go unnoticed, not least because of the systematic 
minimal pairs that can readily be formed at the phrase or clause level, as in the 
case of nominalization. For another thing, a review of the literature on Persian 
word prosody shows how more recent work, under the influence of 
intonational analyses of familiar European languages, is biased towards 
characterizing the tone as a feature of prosodic domains such as phonological 
word, accentual phrase or clitic group, largely neglecting older studies that 
emphasized the (non-metrical) morphological distribution of the tone. 
This dissertation was only a beginning, leaving ample room for further 
investigation of the Persian tonal system and of its distinct capability of 
indicating the morphosyntactic structure, by looking at more complex 
constructions and sentence types. In future work, we plan to study the 
 decisive role of the tone system in understanding the principles that govern 
the flexibility of word order, an important yet understudied aspect of the 
Persian sentence structure. 
Finally, we hope to have succeeded in arousing the curiosity of the readers, in 
particular those concerned with the morphosyntax, towards the tonal aspects 
of languages. Data from languages across the world suggest that influence of 
morphosyntactic constraints on tonal patterns of utterances is more profound 
than what has often been assumed. As pointed out by Larry Hyman, tone 
can be seen as the glue that holds the grammar together. Anyone who is 
interested in the outer limits of what is possible in phonology and 
morphosyntax would be well served to understand how tonal systems 
work.

  
ADD   additive 
ART    article 
CMP   comparative 
COP   copula 
CONJ   conjunction 
COR   correlative 
DER   derivational 
DUR   durative 
EMPH  emphatic 
EZ    Ezafe linker 
FOC   focus 
IMP   imperative 
IND   indefinite 
MAS   Masdar 
NEG   negative 
NMLZ  nominalizer 
OM    object marker 
PC    pronominal clitic 
PL    plural 
PP    past participle 
PRS    present tense 
PST    past tense 
REF   referential 
SG    singular 
SUB   subjunctive 
VOC   vocative 
1     first person 
2     second person 
3     third person
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